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(54) Title: NOVEL NITRILE HYDRATASE 

(54) «6^cD*«i: sfja^s- h y;ut K9»— t? 

(57) Abstract: It is aimed at providing the amino acid sequence of a nitrile hydratase having a novel mutation point and the base 
sequence of the gene. It is also aimed at providing a method of modifying an enzyme having a nitrile hydratase activity. As a 
means of achieving the above objects, the amino acid sequence of a mutant, which is obtained by transferring a novel mutation into a 
Pseudonocardia thermophila JCM3095-origin nitrile hydratase consisting of two types of hetero subunits, and the base sequence of 
the gene are provided. Further, the nitrile hydratase is modified by specifying the region to be modified in the stereostructure and/or 
the amino acid sequence in the nitrile hydratase and altering (substituting, inserting, deleting, etc.) the amino acids corresponding to 
the amino acid residues constituting the above region. Thus, a nitrile compound can be efficiently converted into the corresponding 
amide compound, compared with the existing techniques. 

(57) sfti: *§zw\*mmtii&.mj5i£ : %-?z=- hy;ut v^z—*i<DT*;m&m&it®ifcGi*<n&&My\*&&-fh 

-tfBKffl Lt, Vzl— hV * JU^f * T • *— << 5 Pseudonocardia thermophila JCM3095* 

*t?&y. ^ut&mw^^-v h*>e>fltj££*t£- hy;ut k^*— -tficg9sfc&g£»Au 



mm 



« 



1 



WO 2004/056990 




PCT/JP2003/016014 



J-l* (^^h*#5HCl«oT, gf6#^FERM BP- 1 4 7 8t 

) \z&m cm3 0 9 5 ttt^t^n, wAKi'biii*fcj;oa*fc»«sn* 

. ^^XhftWKlIUoT, ^I6#^FERM BP-7 3 7 9<hUT& 

X5FKlJ:t)»We«ianfe«llft* (WttTTGl/ pNH J 1 OHRtfMT 
- 1 0 8 2 2: cnStt^^X F**9fcl!loT, M#ttgf»*tFERM B 
P - 2 7 7 7 <hLT$n£fT jgC^A^H^M^W^#fP^^«f6-fe>^-^^ 
f6$n, fttttSKtfF ERM BP-5 7 8 5 t UT, < kfrfi^— 

T@-#— &t4>fkfg 6 <D^5iffj@c^A^SI»^W^Rff ! ^^^K-fe>^- 

=. FU;i/t F^^— ^©fi{W«3ft**Wrt**tt*'b^SnT*?3, ^© 
flPtfH&fcfck PDBf^lAHJ, 2AHJ, 1 I REtLT^i^tlTV^. 

ft^oT*3D, -tO 2 bT 4 1*^ 8 1 2i# (E&ffc£ 



2 



WO 2004/056990 



PCT/JP2003/016014 



1 CXLC 1 SC 2 X 2 X 3 X 4 X 5 (CttS'Xy-f >*. XI4-feU>mW*= 
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#!i#fF5:i^l tKobayashi M, Nishiyama M. Nagasawa t Horinouchi S, Beppu 
T.YamadaH. Cloning, nucleotide sequence and expression in Escherichia 
coli of two cobalt-containing nitrile hydratase genes from Rhodococcus 
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rhodochrous Jl. Biochim Biophys Acta. 1991 Dec 2; 1129 (1) : 23-33. 
#M#fl\£iSK2 : Huang W, Jia J. Cummings J. Nelson M, Schneider G. 
Lindavist Y. Crystal structure of nitrile hydratase reveals a novel iron 
centre in a novel fold. Structure. 1997 May 15 ;5 (5) : 69 1-9. 
#WffXffi.3 : Nagashima S, Nakasako M, Dohmae N, Tsujimura M, Takio K, 
Odaka M, Yohda M, Kamiya N, Endo I. Novel non-heme iron center of nitrile 
hydratase with a claw setting of oxygen atoms. Nat Struct Biol. 1998 
May; 5 (5) : 347-51. 

4&fif??!tt4 :Miyanaga, A.. Fushinobu, S. , I to, K., and Wakagi, T. 
Crystal structure of cobalt-containing nitrile hydratase. Biochem. 
Biochem Biophys Res Commun. 2001 Nov 16; 288 (5) : 1169-74. 
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&tz. mm&n: 3 &mktvtcm&<D±.m (a- 2) ©se&fck ia?u#-st: 

3©itS@B^J^l 6#@^e. 1 8#B, 5 5f@^P>5 7fS, 1 1 2#g^5 
114#@, 2 2 9#a^e>2 3 1#@, 2 6 8#@^5 2 7 0fl, 3 0 4# 
@^6 3 0 6fS, 3 16#@^e.3 18fS, 3 7 6#@^?>3 7 8f I, 3 
8 8#@^e» 3 9 0#@, 4 2 4W6 42 6fB, 4 3 6#S^£> 4 3 8# 
@, 5 5 9#S^&5 6 1#@, 5 8 0tS^&5 8 2fg, ^6 0 7f@^ 

— ia^iJ#-%: 4£Sa£Lfci§'&<£>±lB (b-1) I3^J#-^ : 

4 0!)mS@a^J^2 8#S^e> 3 0#@, 9 4tl*^9 6f@, 10 9#@^e> 
lllfg, 12 1#@^5 12 3tg, 1 3 6#g#>6> 1 3 8#g, 14 2# 
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@^5 14 4fB, 15 1fS*^15 3#@, 2 1 4#B^6 2 1 6#1, 3 
5 2f@!d^3 5 4S@, 3 7 9#B^63 8 1fS, 4 3 6fB*&4.3 8f 
@, 4 7 8#@3&^4 8 0#@> 5 5 6#@*^5 5 8f@, £.0?6 49#@^ 

fife, SB^iJ#^: 4&mk£VtcMt!<D±m (b-2) ©^Ute, : 
4©&&SB?iJ©5 8#@^e>6 0#@, 6 1#@^e>6 3#S, 3 2 2#B^6 
3 2 4fB, 5 9 8#a^e>6 0 0#@, &t;6 3 4#B*>5 6 3 6tB©Wn 



E\z<kK)* WiM om^m i/r V* * © K: * N *Htftifi© 7 

ix« 2 msLt&x&i'it v s n**hc 1 mxfe 2 ^±©7 =• /m 
^mr^zmuvrcmm^M^^^^^o -e©&, ^-©<fc5&^&— 

— ^, ^Bj(D- HJ;]/kF9*— ££mffi©>^X5 F«±IB©-h'J;i/h 

*|£tf£;i©^T#£o 



— ifjt'&fiC^ttSiSB© (a-1) > (a -2) 
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(p-D %\zm\itz. (a-i) cDaga&wrsTs/KE^jsn-K-rstft 

(P-2) Stetetgtffc (a-1) Rtf (a-2) ©UStt^TS 7 BISH^I 

(p-3) 9t\zmiK. (b-D (Dmm&ttzTs.snmm&zi-F'tzM 

(P-4) .ftlC^tffc (b-1) Rtf (b-2) ©«S*Wr*TSyitiB^I 
(P-3) 5fc£#tf7c (A-1) ~ (B-4) m*"?tlfr<D~ h UJVfc 

i/a-HyMr>f7 it— 7 J CM 3 0 9 5^®" bU^t H ^ 37 
-if (PJSOia^Jtf 9 8 RrjC 9 9 , ftVfXWLS* #«fflP£*U, PDBf^ 
: 1 I RE#i) &M\zVXM : fc&)\Z3&'<Z>h. BB#E*©I3#I#^ 9 8fB«t©7 
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aym@3^e>^^>^U^^F2^^PDB#^-l I REEfcO—hlUl'fc: F^ 

WJ* 6^1)^ 'J F D Bt^ 1 I RE|B<ft©nhU;l/t H^^— 
ifSL-Hcg^ODBm^iSIf^— y hTfeS, @B^M©@B3Wt 1 0 0 IB 

ORF^hUJl/tH^ -if "5 . 

DHa^^T, nF^n^X J - ltfcE&3fc<E>~ hU;Vb F^— if (13 

m&vm&mm 04, #^^2, ^wxik 1 #w> sb^cdsb^j 

0 4 IB«CD*a*iH5II© 7 0 4#a^e> 13 1 5f@ia^«ORF^ 
3 — F T & 75/ KIB#to> S J=fc<5 # U ^ ^ F a -9*^3. - y F , E#I£©E#I 
#^•1 0 4l5«CD^SM3^Ja>l#a^e> 6 9 0#g £«feoT/&£OR Fifix— F 
*TST5yiME^I**&rt*#U^^H^/8lJ-^3.= y FT&£„ Wt$m 
(DWM&m 0 4fBS©^@2^J£*n-Fi-£2^0ORF£— FUJl'fcF^ 

< , • • Vm a x • Km • • SSfcJt 

^i—F yMx^7 U— 9 J CM 3 0 9 5 4*0- FLUl/fc F^ 
-if (E#l£©E3Wf 9 8#.tf9 9 • 4#fF»3 • ##ffF:£iSH • PDBS^ 

: i ire#i) zmizisTrnfattrtzm^z mn&mmftm* >b\z 
mm\z&&t%>rs./wm&\zm%'tz><D\$, pdb#^i iREism©-hu 
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)V t F V 9 — if iLfaMlt *t» © B tt%> N*#> £ $C;LT 1 # @ <7V\ U y # X • 



57 



5 lf!7i^77->H5^m Rtfl 1 2#@U> ? >J:D 1 2 7#@D 



k I3^©@3^J#-^ 9 9 fBi£©75 J 



WMP\^V> 37-40-41-46-48-51-.6 1- 72-112-118 

• i2 7#a^ffl^-rsT5 78i^a£^*«^»fe»ns. 



0D^\U y 9 X, @B^©@B^"J#-^ 9 8 fB«<£>7 5 7 IfcfiEW© 3 6#I^Vt- 
>£9 4 8fB7XA7=?>fc55m @H^m©lH^J#-^ 9 9|5m©l 1 2# 

gg?i|:g:-S§- 9 SfBSc^^/MSB^J^S 6 • 71 • 148 • 188 • 20 4#@ 
Kl*B^T£75/^K> @B^©@B^J#-^9 9lB«cCDT5/^SB^I4'<01 0 • 



32« 33 • 112 • 118 • 127 • 146 • 150 • 1 6 0* 1 6 8 • 17 



1 • 176 • 186 • 217 • 21 8#g £*B^-r£75 ./ 



(3, mm.. 
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> 

bjKssftflW-rsTs/imxsiHMrrs^tbT^ pdb#-%i iree 

§TfeSW5> (A8 9Q) . 16 5SS©7^/t^l.W5>t ( 
A16 5E) t:ffiSf575yfiS> ]RtfB8W>N5feft>5 3 7#@©75yifc 
t?fe^)7xn;i/T^3i> (B3 7F) 4 8f@©75/iT^D^fi/> (B 
4 8L) izmmtZ 4O075y|^S&#5lU Al 6 5EtB4 8Lt0ft 
JHMJSfflWISIIS d 1 , A8 9 Q t B 4 8 L tClHIf F B 1IEi* d 2 , B3 

7¥tB4 8-Lt<Dmmmm^mm.m^d3. Al 65EtB37FtOlIl 
HC^ME*!* d4, A8 9 QtB 3 7 F £<7>*jSfiJS : ?ME»& d 5 £8t5£U 

d i*&B©lt>BUi*«flS**«75/WBa*»JW-*, ttdl*63©l 

^ j cm3 o 9 5m&<D*<D&*<Dft^£vxmvfz>m&m&*o ) 

, >:x _ p j^yyf^y ^7^7 J CM 3 0 9 5 001>©'&4WM&* 
hUJVkH^^-if) S->a-H/*^7 -9—^7^ JCM3 0 9 5S 

ij-V7 ^ocLUSTALW-^BLAST^jt^PSH^^fV^ 75 
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^— tf (ih^ijs<7)@s^j#^ i o 4 • strait 2 • « i w y 
?4>*>b<D&&* *m$t<Dm&m%9 stsmors sw&em*<i> 

0. 4C*©«afiE^I©l#B3^6 6 9 0#IK«tot^ORF*^-HfS7 
f§75 ;H^SH SH^J^©IB^J#^ l 0 4 tiM<D&£Mm<D 1 £> 6 9 

fcm&izm^t£77^>*>htT?-m.-rz>%£$k~e$>z>o z\<D2-z><D7^/m 
\tmmn<Dum^ p h^c^oth * sent 
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-l—F jfDYrjy ^._ t:7 ^ ^ j CM 3 0 9 5ft*©^hU^k F^-if 
l#g^£>6 9 0#@Kl«koTfij6*ORF^3-h-r*T5/BfeiB^Jtffll^T?& 
*fc©*tt3£E#l©7 0 4#@^e> l 3 l 5f@l:«fcoT^ORF*ta-Kt57 

Testis* u vmt^m<D^m^r 9 9 ib^^t ^ j mm 

2^^§BJ £ & S , F U ;V k F 9 * -*£ fctt, 

@B«^/&3^ U F <h@B?im<Z>@B3Wt 9 9 fBifc^T S>BfcE#l fc 2 5 % 
K±©ffiratt&wt*75y|fc^^6***#U"^^Fi:**lfi0R*i:t**=b 

j&>&J»#yi^F, Ba^m<D@S^J#-^ 9 8fB^OT5ym@B^J©6 • 1 9 • 
38 • 77 • 90 • 102 • 106 • 126 • 130 • 142 • 146 • 187 

•1 9 4-20 3fg057$;HO / >^< tfe i^©7^ytW75yft 

SmbfcT^ymSB^e^^^U^^F, @B^m©SB^J#-^ 1 0 4fB^©i£ 
SSB5iJ®7 0 4#S^e.l 3 1 5#ll:<fcoT^ORF^-HT575yS 

£fc> mmmom^m^ 9 8 isic^r ^ / mmm 1 4 0 %^±<d*bi*h4£^t 
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X 4 X 5 (ECfc^Wr, Ctt^f'f^^ Xttt<J>X^l/t->$> L. 
ttn^'»S, C 1 »^T'.-f>X;W7-f >* (CYSTEINE SULFINIC ACID • 3- 
SULFINOALANINE) *, Ste-fc'J>£> C.tt^^-f >7JK7x>M (CYSTEINE 
SULFENIC ACID • S-HYDROXY C YSTE I NE) X l • X 2 • X 3 • X 4 • X 5 .«ffit<Z> 

±flB©«£\ X 1 CXLC 1 SC 2 X 2 X 3 X 4 X 5 ^n5i^tt^I 

rnwm-fr s u f > @s^m©@a^j#-^ 9 9 tamers j mwm<D>>u 

• 108-200-21 2#g<£>75/M<E>4>&< t"b 1 /^£ftil<E>7 

^ j m teem Uc7$y e> & # u ^ 7?- f > m^mom^mn 104 
mmm t *a * * 7 5 / &m&\& & £ # u ^ y 9 \zm%mfz>^tf&&z> . 

— W*3£^St, DHn^^X DF^n>)x j-l«cft*©nhU;Vt:F9 

5131 5#a^«fcoT^SORF^n-K-rST5/MBB»e)^^U^ 
5=- F «h@S^i)^©@a^J#-^ 10 4 fB^cDmSia^J© lfg^66 9 0tll:J:ot 
)$l)ORF^3- Ff & 757 m@H^J^ e>)&3 ^ U ^7*9 F i £#J*K* t.~TZ> 

5/3.— F / 7 it— 9 JCM3O9 54*0nh'JJVk 

F 7 ^ -if j*, @B^©1B^J#^- 9 8 WMO 75/ BfcI3#to> S» j$ £ * U ^ 7*9 F 

* 
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■ 

r ^-^^^ ^ JCM3 0 9 5 h U H ©S^irort^ 

*J#if 9 8f3m©T5/MIB?U©6 .19.38-77-90-102-106 
•126-130-142-14 6-187-194- 2 0 3fg®7S;t© 

MUfcTa/mia^e>^^u^^h\ ^«e*«©es»^9 9iem© 

75/BfcE#l©2 0 .21-108-200-2 1 2f @075/t® / >^< t 

Ki«jftt>ofc=ibu;vfc 1*9*— era**©* ^rxttPttr©^* 

S/a-F ^-^y^y J CM 3 0 9 5 &*©- h U 

t^bTWS^lt§W^oT#6ni»^h'J;VkF7^-lf§f5. 

^owium ±:^©^^^ffl^T^tu©^ h u;vfc F^—tf©^ff 
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Hft . Vm a x • Km • JRSfcJttt - Ml ( : WWfeWWKt bTHIBU *t«T 



7 ) SiS^fcftitMmo^^^^^*^^^^^^^^^ 0 



bfc 



8) a^*£5ftii£©£ffc4&fc 



©:!»£•> efi: 
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5,3.— F Jfs)V^^7 D—tEyj? J CM 3 0 9 5gl5fc<D~hU;l/k 
-i£> mfisz.- F / # T U-HE? ^7 JCM3095 E&5fe£>~ F U ^ 
k F 7 * -if ^ £>M£L &~ F U ;i/ k F 9 * -if £ U fcfll £33 ^TH 3* 

fcwc^xrau @a^m©ia^i##i o 4mm<DmMmm<D i#a^e> 6 9 o# 

Bfe^MO^tit^bT, «fc O^Vi- F U )Vtt&m*BM£ < 

- f -r & ^ £f * 2 "3 © o r f £ mKss^ij * * omn * fc^wr s * 
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IWWIMftfttf S fMKttKij&SftMt*© » ffijft ©It^iffllfi £ JBJHBifc LT» £ ft 

* 

>© t r p^d^E— ^— • 9* I — X^n>© 1 ac^-^- • 

i^fi^P^E-^- (gnt) v 7;WjyDf7- -t^/M— (ap 
r) , pH^n^X— if^n^E— ^- (npr) , a-T5 ^— -feVn^E— ^— 
(amy) #j&*tjSWf&n*. t acynt-^t r c^Dt-^-© 

»rt^m^^BB^JT^n«#fc|5gS$n^fe©T^Vi„ «Afcf, 16SU 
D*>*&gT«&V^ pBf^fe#tt©t)©, mXUVifr^UT-^ 
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iIM&i^ttTV^ P BR3 2 2, PUC18, pBluescri 
pt , pKK2 2 3-3, pSC10 1*\ ttW+Tr©a«W^«^*** 
ftTV^pUBllO, pTZ4, PC194, pll, <P 1, <P 1 0 

$}*'<!7&—<Dm£VT. pHV14, TRp7> YEp7, p B S 7 2> 

^10 2<DT^ymiH^j©-^-r©Tsym<ottm> #ax«i»^£0#£> 

* 
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n— F^£»'(»©t6H^*fr£fc (D<^:: "3~ ;g)o 
, f OOR F ^^B^C^^^lfif *M 2 ^©OR F 
^5 HlfcfiMWfBtfc'lWSftT. 3"3©ORF*«Ri-©«fP«* 

lcJ;0IBI : WSnT'b«k<, 2^©ORF3ft«ra--©iWIHIW»c«fcOlWllsn, B£ 

l^©ORF^©2O^«^^^m^-ck0^$nT i feJ:<, 3^©0 

R F £ Mitl: «k rj fjajfp $ nt *> «fc V> . 

;Vk H7^- 09*. & Molecular Clon 
ing 3rd EditionJ (J. S amb r o o k £ ; C o 1 d Spr 
ing Harbor Laboratory Press, 2001) ^fcfE^ 

WAAMJK (-JKWfc^ 2 0^-5 Or) 
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±6 oti^ras. 
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£HPLC#trte:> *7Atl/T0«lOFinepak SIL CI 8- 
5 (2 5 0X4. 6 (fcmm) SfflV^ 4#^%©Tir h >j;V£«f 1 OmM 

ofi^^n-/ h06fl©Le u^Me t ttitSfcfe^ ^?@Btt^O r 
LA PCR in vitro mu tagenesis KitJ 
#mW^S#A^ffofCo mk. TLA PCR in vitro mu tag 
ene s i s KitJ m^^ht^. OTO##M"e«, M*M\z*y 

3 OmLODM^W^l OmL^LB^^^iSMU, 12 1°C- 2 0» 
^ ^ }/—~?\z<£ DM® bfc= Kl^lSrtU 0 Oju g/mLt^i 

t>\zr>\d^V>^:muVrcm.> MT-1 0 8 2 2§-SMiIU 3 7°C- 
3 0 0 r pmfCT^2 0 Bf HH^bfc MJ£*$t 1 mL ^il^ft^fr^:!-^ 

3l'i>#lt (15000rpmx5#) VWMfo&ftW^fco W. 
V^TT )Vf3 USDS ttfcBi££ £ D ^Stffccfc: D^775HpPT-DBl 

/wo 

1 0ng©pPT-DB 1 ££|M£bT2ffiM<EPCREJ&£fTo;fco P 
C RJEJ&N o . 1 teu @B?!l^<E>@3?iJ#-St : 7 fEmcD^'fT- ifttfM 1 3 
7-M4 (@S^©1H^J#-^ : 8 IClB^J^IBSt) 5 0 pmo 1 -^t?:£*5 

(m^«^^h^f2m^#^j;^>) «tt (9 8°C) 15#, 
T--U>^ (5 5°C) 3 #SEJft (7 2°C) 1 2 0#<D&#£2 5+r-f 
^;i/^Dig-r*^ckDffofc 0 PCRKfSNo. 2teU MUT47 P ^<^- (S3 
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^ : 10 £B$|&|B4t) 5 0 pmo 1 -^fr£*5 0 /iLO^ (SMtfry 

h\zmm<D&mz&%>) -c, pcre/&no. i ^^©mfm^ofrort., p 

i& (T^a-Xlgl.'0li%) fcJ:DDNAJiMMIl©^*f*tfofcfcC* 

, tlHD N Amm^WfiWMrC^fc* MicroconlOO (^Bj6*LK) 
*m V*T*n«l© P C RJR*t*T*«fc 0 3MM»y :M fttf d N T P 

TE&MT#* 5 0 /i LOHmSWRUfc. «TE»«*#0. 5// 
L -f-D^tS^m 4 7. 5 jLt L ©7^- U >^$t (SfiJjfcfcfc* * h \Z%dM<?>$kM~ 
*P»U (9 8°C) £1 0#MfTofc«, 3 7°C$T6 0^ 

MjWtT— £©5£arC?^&fTV*» «V>T3 7°C7?1 5 £f B WJ#T 3 £ t. \Z «fc o 
TT -_ij >^^^tfofCo 7^-U>^iIttTaKaRa LA Taq 
§ 0 . 5 ju LiP^-T 7 2 °CT 3 #|WJq*fc«HI«fT Afn 2 *«S^S"«rfc 

(@2^J^©@H^i#-^ • 1 (Hcffi^JSfB^) 5 0 pmo 1 

Jn*.T£*fe5 0/iL£Lfc«, ftftgtt (9 8°C) 15f, T~-U>^ (5 5 
°C) 3 0#, (7 2°C) 1 2 0^0^2 5 1M * ;U* 0 3B*T £ £ 

J:-5PCRKMo. 3£ff^fc 0 PCRS^No. 3 0RM7t5^L^ffl 

v^T^n-^«5t*«i (i/^TO-f^vi i«Mu&7#n-*ttffi ; T^f 

r 

n— XM£0. 811%) K:iDDNAiiWfi*©^*ffttfofci21*» $J2k 
bCDilMiDNAm^^ifiE^BT^fc. «ViT, 7^n-7W6«l2Kb 
<ODNAWfr©**«0ffiU i7^n-Xfr ($J0. lg) »<WM 
mL0TE»Iit, 5 5 0 C-ei^^bTT^n-X^^^S6^1t: 

t:«DNAIWfr£«l»U *««l:iOjaL0TEl:*#tfc. *MttL-fc#iJ2 k 
b©«*DNAWfr*WI»*Ec oRIRt^H i n dlllfcJ; D^Wfbfc^ - 

oT«DNA»rtf-£*il»U i«10juL©TEI:»fc. mW.\Z. Ec 
oRIRO^H i ndlllfc<fc0 pPT-DB l*«J»fU 7#n-7^;Vm^c»J 
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(e/^tt»^-fyvi um&TXu-x&m ;7$u-xmmo. 1%) % 

b*:7#n-XJt (&10. lg) »<»UlmL0TE»« 5 

y D n * ;i/ A«m <hx* J -;W«£fr-3 TiD N AUm-£¥ft§4U « 

0 /iL<DTEt£^bfCo £<2ltK:bT#e>nfd$2 kb£?®2. 7K 

5 0 0mL<DAy:7;W*H:ll 37^X3^4 0 u g/mL©M^-t • -t^KfO 
1 0 v g/mLODll^A*;^ • XzfcfOtl^tr 1 0 OmLOLBW 
t^Hib, 12 1°C- 2 0^W-h^l/-^'3lIbfCo ^10^^ 

No. 3 7°C - 13 0 r pmtt^l2 OHF^itfc. i 

Jg^Ti&fr £3t'i>#^ (5 0 0 0Gxl5^) Kl«t DM# : £#I£bfco Wi^T 

, ftuvrcmwfc* 5 o mi. <D£m&WMznmmvrzmz, nmrn^m (5 

OOOGxl 5#) \Z&y)mfc*ft i m\sr£o WmfcO. 1 g*20mL©50m 
MU>m*U^A7jc^ (PH7. 0) fc»»U unillmL©7^'JD-h 
ij U h U J^^bT 1 0 °CTlt^^jf #b&#* £ 1 RtF^ 

* bfcx h u ;wt#» (t * u □ x b u ^t^uo-hjjw 
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& M 0 Bfr 


















No. 1 




Leu 


Me t 


• * 

CTG 

* 


ATG 



[#*0|2] -hU^t H5^-1f«tt*fi«fl/fc75 ylWI*0«# (2) 
aVJn.-y h(D6#@©Le u^Th rJC«m-r^fe^tC, pPT-DB 1 

*#«lT?W»l/fcpPT-DB10^5 HDNA1 0 ng^^it 
bT2««©PCRJRfc&ffofc. PCRS^No. 1 tt, lW*Ol»»9 : 

1 1 isfc©:/^ ami 1 3 y ^-f ^t-m 4 (@B^©ia#j#-*t •. 8 \zwm 

£|S*D 5 0 pmo 1 TO^»5 GfcJfctt** h £©«©&# 

\Z&Z) X% (9 8°C) 15#, >n-U>^ (5 5°C) 3 0^ 

J&(72°C) 1 2 0#©^#£2 5iJ*-< ^;Hft03gfC:tK:«fc0fTofc. PCR 
SJftNo. 2 ft, MUT4^M"7- (K*I*©B*»*: 9 fcB#l£BBtt) & 
tAtl 3^M^-RV (E^I^E^I*^ : 1 Ofclfl^J £f 3fc) 5 0 p 

molt^i5 0/iL<D^ («aric«^y h»dffi*©*#^«fc«>) PCRS 

mjm&s uLzm^tcTftv-x^®^ (r#n— oii%) 

. pcrjk^no. 2 &^^#^d i \z&wz>%kVFt£<mvmmz£ v 
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X, AB I#M<Dzs— ZJLyzsytf^y h£3r— hS'— £X>"tf— 3 7 3 A£ffl 
ZL-y h©6#@©L e u^Th r fcg$!£frlTV*fco 



«2] 























No. 2 


a— 6#@ 


Leu 


■ 

Th r 


CTG 


ACG 



Of+f-^lLn-/ h©6#B(DL e u^rA 1 a K:«ift*r*fc*fc» pPT-DB 1 

»J 1 Tiilfc p P T-D B 1 ©^775 HDNA1 0ng§§*iSt 
UT2 8«OPCRR«:*ffofc. PCRTOo. 1 tt, S^IS©Sa^I## : 
1 2 fBft® :/^-f #.£A1 1 3 ^7-fT-M4 (Sa^m©@B^iJ#^ : 8 fcBB^I 
£fB*£) 5 0 pmo 1 5 0 ju L(D^ OiJfcte^ bfcJBtt©**! 1 

\Z&&) X, fm®. (9 8°C) 15#, 7--U >^ (5 5°C) 3 0f, #fiJR 
IS (7 2°C) 1 2 0|^©*fr§2 51J"-f ^;W*05g-rcifcK:«fc0.ffofc. PCR 

Z$M 1 3 (@a^©@B^J#^- : 1 0 fciB^&IBflfc) 5 0 p 

molt^i5 0/iL^ GSftJ&fcJ^fy M;:iBfc©&mc£-5) T\ PCRR 
fgNo. 1 tra«©»f^K:«fcDffofc. PCR^JfcNo. IRtfNo. 2 ©£*S 
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zSM$l^tei o o % -rab o fee 

C*3] 





36 n e 0f 
















@^ 


No. 3 


a — 6#@ 


Leu 


A 1 a 


CTG 


GCG 



Qfij-yrL-^ h©6#@<£>L e uSVa 1 icSt&T &fc#>fc, pPT-DB 1 

###illTil3$3Ufcp PT-DB 10^77.5 HDNA1 Ong^ilt 

1 313^0^^*7— RtAll 3:/^"?— M4 (@H?!1S<0E^!]#^ : 8 JCBB^J 

5 0 pmo 1 ^tr£*5 0 //L©^ (SflfiJctt^ry h\ZtBM<D4ktir 
fc«kS) fSfc^tt (9 8°C) 1 5#> Tn-'J >^7* (5 5°C) 3 0#, #SR 
Jft(72°C) 1 2 0#<Z>&#£2 5U--<^;Wit)5gt" JlifcckOfrofc. PCR 
EffcNo. 2«, MUT4^T- ffl^JgOBa^Jt^ : 9 R 
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XfU 1 3 T^-TT— R V <ffi&m<DWffl%r*% : 1 0 fcBB#l£BB<fc) 5 0 p 

mo lt^5 0/i LCD^ (ttffcKMr^ hfclBfW>*#K:«fc*) PCRS 
jSNo. 1 tPI«l©|ft^J:t)ffo/t. PCRKJSNo. IRtfNo. 2 

**T«#5juL*m>&7#n-;*«&8cIb (7#n-x*au. 011%) K: 

» 

T, AB I|t»©S/— ^X>5/>^V hit-hv'-i'I>-y-3 7 3A^ffi 
hC7)6#acDL e u^Va 1 CtlStlTVifc, 



^4 





& s ® J3f 


75/HIE3?!l<Z>^fc 








suiter 








No. 4 


a — 6#@ 


Leu 


Va 1 


CTG 


GTG 



alt^rL-^ hCDl 9#@©A 1 aSVa 1 \zWWk't&tz.£>\Z, pPT-DB 

##^JlT'»fcpPT-DB HDNA1 0 ng^iMt 

UT2SSi©PCR J RjiS*ffofc. PCRRJ&No. 1 tt» SB^J^©B3^I#^ : 
1 4fB^©7 p ^^" : ?— 1 3 ^7-fT-M4 (@B^J^©BB^I## : 8 \ZMSM 
£3B«&) 5 0 pmo 1 ^ty£S5 0fih<Dm GfiJfcfcMry hKlSB*©^ 
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KI«fcS> -C, (9 8°C) 1 5 IK T--U>y (5 5°C) 3 W&K 

jfc (7 2°C) 1 2 0^©*#*2 5lJ->f ^;M103Bi - CfcfcJ:Dffofc- PCR 

t£M 1 3 y^-T V— R V (I3#Hg©E#l#-it : 1 0 fcE^JSIBft) 5 0 p 

moimi5 0/iLO* hfc«*W>*#fc«k*) ^ PCRH 

T> AB Itfc»flD">-^X>5/>^y h<h*-h>--^X>+h-3 7 3 Afcffl 
D*5] 





& £ il i?r 










mm 








No. 5 


a- 1 9#@ 


Al a 


Va 1 


GCG 


GTG 



[###16] -hU;Wtl«9^-*flHt*fiWrbfc75y*iWIMIc©»# (6) 
a-y-^a.-^ h©3 8#@OMe t £L e ulllit^fcfell, p PT-DB 

##<WlTW«b;fcpPT--DB 1©^7^ FDNA1 0ngS***St 

41 



WO 2004/056990 



PCT/JP2003/0 16014 



UT2iffiS©PCRK«*fTofc. PCRS^No. 1 E*l*©E3Wt : 
1 5fSmoy^^"^-S.^Ml 3^^-M4 (£*I&©B3I#*: 8 icSB^J 
£fBlifc) £6-* 5 0 pmo 1 ^t?±*5 0 u L©^ (Sarictt^y MdE*©fc# 
fc«k*) T?> Uftagtt (9 8°C) 15#, 7--U>^ (5 5°C) 3 0f, #SS 
ft (7 2°C) 1 2 0U>©&#£2 ^;H»05g*T21tK:«kOffofe. PCR 
RftNo. 2teU MUT4^M"7- (EflKSOBB*** • 9 fcKWfctffllR) & 
tm 1 3 (@B?>J^©BB3«-^ : 1 0 fcSB#l£tBlft) 5 0 p 

fSNo. i tmmvmmz.&vft'Drzo pcrtoo.,iMo. 2 ©rib 

r;iiK$nioo%i?s5ofc, 

OL-^ h©3 8#@©Me t^L e uKlffl&^nWfco 



[£6] 

^6 







75/BieaM©^b 




em— 






mm 


mm 




No. 6 


a-38#B 

* 


Me t 


Leu 


ATG 


TTG 



Qf+J-^fa.-^ h©7 7#@©Th r^Ser K:{i^T ; 5fc#>K:^ p PT-DB 
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# 

##ilTilUcpPT-DB 1 (D~7?XS. HDNA1 0 ng^iit 
bT 2 S^© P C RJKJfcSrfTo P C R&JfcN o . 1H @B^<£>@B3Wt : 
1 6fSit£>^'f 1 3 7 P ^-T^-M4 (@H^J^OiB^J#-^ : 8 KlSE^J 

SIBSc) 5 0 pmo 1 ^tf£*5 0 ju LCD^ G!fijfcW3f y hfcfBIK©&# 

KJcS) T> tRSEte (9 8°C) 1 5#, >^ (5 5°C) 3 0fS\ 

ffc (7 2°C) 1 2 0#£>3M^£2 5U--r^;W»t)jg*r^tfc«tt)ffofe. PCR 
gjgNo, 2Wu MUT4yM-7- (iH^m©@H^J#^ : 9 fclE^JSrfEffc) & 
(jtMl 3:/^-f V— RV (@B^J^CD@H^I#^ : 1 0 K3B?iJ£fBft) 5 0 p 

mol^ti5O^L0^ (jftfiJStt^y MclB«<0*#K:«ka) T, PCRS 
UNo. 1 traflHOSM^lCkOtf^fc. PCRBOSNo. l&tmo. 2(DSJ& 

r^a^spm o o %°v$>-z>fe 0 

ZL~y h<D7 7f@OTh r e r fc:iaift$ftTV>fc. 
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»7] 

m7 





& gk © Bf 






























No. 7 


a-7 7#B 


Th r 


S e r 


ACC 


TCC 



[###18] -hU;VfcH^^-^»tt*«J#bfe7'5/mflKfe#0*# (8) 
a^o.-7>(D'9 0#@<£>G 1 y£A 1 atlfit5fcJ?)t> pPT-DB 

###Jl*T?llf§SibfcpPT-DB 1©^7X5 HDNA1 OngSMiSt 
bT2a«©PCRS«*ffofe. PCRRfcNo. 1 tt, iBW*©E^I»% : 
1 7fS«c<D7 p ^'f^— 0M1 3^"7-M4 (K#J3W)E?II## : 8 fcSB^J 
&S3tt) 5 0 pmo 1 ^ti±&5 0 u L(D^ (IftlStt^ry hKlfBtfcO&fl 1 

fc<fcs) t\ mm (9 8°o 1 y--u>^ (5 5°o 3 o#> #sr 

J&(72°C) 1 2 0#®^#£2 5U--f^;Mft03St-;:tKl«fcDfTofc. PCR 
JRjifeN o . 2H MUT4^M^r- (MBM&vmmtt : 9 KlE^ISIBft) R 
tfM 1 3 ^Y-RV CRMmvffl&mn : 1 0 K:E?U*ffi«) 5 0 p 

molt^i50juL(Di GfiJfcKMr* KtC|Bm©^#^«fc«) PCRS 
JfcNo. lt|^«CD*f^K:«fc»3fTofc. PCRJSJ&No. 1 RZSN o . 2 
J»T«[#5/iL&ffl^fc7'^fn-X«»Scl& (7^D-Xlil. 011%) 

T, ABiai0^l»>^y b£*— h->— ^X>U— 3 7 3 A£/B 
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^8 





it tsr Bf 










No. 8 


a- 9 0#@ 


Gl y 


Ala 


GGC 


GCC 



a+h^O.-^ hODl 0 2S@OVa 1 £A 1 a ^«^-T£/t#)K:, pPT-D 

Bi^x5 fd nanism £ut, ###9 1 tmrnoimmzj: DUfaftm&ofc 

#t{»|lTiItfcpPT-DBl©y775 FDNA1 0 ng^Mili 
bT2li©PCR£ji£;§ffofc. PCRMf&No. 1 @3?U^©i2?'J#-&t : 
1 SiBfc©:/^^— ;&X£M 1 3 ^-f^-M4 (SB^©@S^J#-^ : 8 KiB^J 
£fB*£) 5 0 pmo 1 ^t?£*5 0 ju L <D% (Mffi&*Fy Mc:f3*fc<Z>^# 

\Z&%) Tf, (9 8°C) 1 5#, 7=-'J >f (5 5°C) 3 #SS 

/&(7 2°C) 1 2 Ofj><0*^&2 5^^;M»D5I*rJlttC«fct)ffo«:. PCR 
SJ&No. 2te, MUT4^"7- (SB#I£©ffi#l#-% : 9 IClB^J&iESc) R 
ZSU 1 3 (BB^mofB^m-Jf : 1 0 K:SB?!l£SB*fc) 5 0 p 

mo lttJ±t5 0juL©^ (IftJEKtt^s/ Mc|B«©*fl s te«fc*) PCRI 
$No. 1 t^lfiiOift^KliOtfofc. PCRMo. IRtfNo. 2©MJS 
*tmft£5 juL ^l^fc7^n-x^l (7^o-xiIl. 011%) £ 
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T, AB I W^-^X>-»^^ htt-h;>-^X>U-3 7 3A£ffl 
rL-y h©10 2fg0Va 1 #*A 1 afcffifcSftTUfc. 



DS9] 



3?9 



No. 9 



& & IS J5f 



a-1 0 



Va 1 



Ala 



GTC 



GCC 



0) 

a*)-7=L-y h(Dl 0 6t@OVa 1 £ I 1 e KHftft-TSfc*^ pPT-D 

:#^Jl*rpMbfcpPT-DB 1 0^7X5 FDNA1 0ng^M» 
bT2 5gpCDPCRH^ ; &ffofeo PCRHiSNo. 1 tt, gH^OfB^Wf : 
1 9 fBtt©^^ RtfM 1 3 y T-M 4 «B#l&©Ey!l#^ : 8 JdiS^I 
^ISm) 5 0 pmo 1 #tf£*5 0 u L(Z>^ (H^tt^y M£l3*&<0&# 

Sft^tt (9 8°C) 1 5 IK 7--U>^ (5 5°C) 3 0$K #SR 
(7 2°C) 1 2 0#O^#&2 5^-f^;PJ^05g-r^^^J:t)fTofeo PCR 
SiftNo. 2fcJ\ MUT4yM^- (E^m<0BB^J#-^ : 9 fcffi#l*lB<» R 
(jtMl 3:/^^— RV (SB^^SH^J#-^ : 1 0fc:E#I£fB<fc) 5 0 p 

molt^i5 0juL(D^ (iajfcWtiry h\zmw$kmz&2>) PCRS 
f£;No. 1 t^©^JC«kt)ffofeo PCRJSJftNo. l&tfNo. 2<2SJ& 
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^7i&&5 u l^v^T^d— xm^kWi (X#n— xMMl. 011%) K 

1 0 0 % o fc» 

T, AB lWi/-^X>"»^7 hi:*- h>--^X>^-3 7 3 A£ffl 
zTzL-y h<D10 6fiOVa l^il efcWJI^nT^fc. 



D3U 0] 

^10 





& M ® $T 






♦ 


> 










No. 1 0 


a- 1 0 6#@ 


Va 1 


I 1 e 


GTC 

■ 


ATC 



i) 

a ^ZL-y b(Dl 2 6f@©Phe^Ty r pPT-D 

#t«n?»l8l/fcpPT-DB10^5 FDNA1 OngSMftSt 
LT2tH*©PCRRj6fcfrofc. PCRRJ&No. 1 E*«©EW* : 
2 OIB«t07 p ^-1'"7-WM 1 3 ^^^-M4 (@B^J^©@3^J#-^ : 8 tdBB^J 
£1H*D 5 0 pmo 1 ^£y£S5 0 /* L©m GMte^y HCfE«fe<Z>&# 

P&^i* (9 8°C) 1 55&», T--U>^ (5 5°C) 3 0g\ #SJE 
J&(72°C) 1 2 0^©*fr*2 51f-f^;mt)3B*r!lfcKlJ:Dffofc. PCR 
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££M1 3 (@H^m©IB^J#-^ : 1 0 icSS^J 5 0 p 

mo i ^ty^*5 o # lcd^ (sa^ra* y h\zmm<D^mz^^>) PCRS 

JfcNo. l-fcH*©»ftsK:«fcl>frofc. PCRSJfcNo. lWo. 2©RJfc 
o ##0U Citric «fc 0, fSWNo, 1 Uifc. 

•J=L~y h<Dl 2 6#g<£>P he^Ty r KLflftftStTTUfco 



[311 1] 

*1 1 





& M © Br 








(as*Tx:?M*3) 










No. 1 1 


a— 1 2 6#S 


Phe 


Ty r 


TTC 


TAC 



2) 

arit^^y bODl 3 0#@©G 1 n£G 1 ufcSIt^fcfef:, pPT-D 

##M 1 TiSUfcp PT-DB 1<D^7.5 FDNA1 0 ngW^IS^ 
LT2SS©PCRKJ6&frofc. PCRSJfcNo. 1 \t. E2W«©E2W»^ : 
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£3B$) 5 0 pmo 1 ^tf£*5 0 u L©^ OajfcfiMry 

fc.k*> Mtttt (9 8°C) 1 5#> T--U>^ (5 5°C) 3 0f, ftftK 
Ifc (7 2°C) 1 2 01@<Dtkfr&2 5lM#;WI0MT££K«fc9fT^fc o PCR 
MJfcNo. 2te> MUT4^MT- (B^*©K3W^ : 9 Kffi?iJ*fB*) Bl 
3^ t -rv (@B^©1H^J#^- : 1 OKM^t^M) 5 0 p 

moi^iBo/iL©^ mmt^-y h\zmmo)^mz^) x% pcrr 

$No. l^«©»f^fc«kt)ffofc. PCRSlftNo. lR^No. 2<D&m 

* 

r^a^tt ioo %T?abofco 

T, AB l#M<Di'—9J^>z/># ! *y h£*— h~>-#X>U— 3 7 3A*ffl 
hCD 1 3 0f@®G 1 n^G 1 uKlMI3*lTV>;fc. 

mi 2i 

1 2 





& M ffi 19? 


75 /BIS 






mm 


No. 1 2 


a- 1 3 0#@ 


Gl n 


G 1 u 


CAG 


GAG 



[##0U 3] =:Hj;HiH9^-*«tt*fla»UfcT5y«Wft»©«» (1 
3) 

ait^xn^ h014 2#@(DLeu£Va 1 HSit5fc^)II< pPT-D 



49 



WO 2004/056990 



PCT/JP2003/016014 



##^!)lT'PiibfepPT-DB FDNA1 Ong^ilt 

UT2li©PCREMffofc„ PCRJSJ&No. 1 tt, @H^<7)@H?iJ#^ : 
2 2fSm£>^-f^— Rt^Ml 3^^-M4 (PiOiaW : 8 fcgB^J 
£fB«D 5 0 pmo 1 ^rtr£S5 0 L<£>^ hfcfBfcatffett 

fc«fc*> t, (9 8°C) 1 5tJ\ r--U>^ (5 5°C) 3 0®. ftft£ 

jft(7 2°C) l 2 0^©*#*2 51f'T^;Mft05g-r^tt«kOffofc. PCR 
KiSNo. 2«, MUT4^V- (@B^m®iS^J#-^ : 9 KHB2BI«r«B«) R 
tfM 1 3 y^T-RV (SH^O@H^J#-^ : 1 0 lC@a?!l£IB«fc) 5 0 p 

mo 1 #t?£»5 0 ju LOD^ GlfijfcfcMf ? hfc»*W>*#fc<fc*>- T\ P CRK 

)UNo. i tmmvWimz&Qft^rca pcrmo. iRrmo. 2©rj£ 

T, AB I tt|0i/-^>5/>^^^-b^^>t-3 7 3A^I 
h(D 1 4 2#g<DL e u^V a 1 fcg&^ftWfco 



* 
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[*1 3] 

^1 3 





0£ & fH Br 




sum 




mm 


No. 1 3 


a-14 2#g 


Leu 


Va 1 


CTG 


GTG 



« 

4) 

aV?3-—y h©l 4 6f @©G lu^As p 2>fctb\Z, pPT-D 

» 

##WlTiIUfcpPT-DBl©y775 FDNA1 Ong^« 
LT2a^(DPCRRjSSrffo^: 0 PCRMo. 1 te> BW*©K3W# : 
2 3fB%<D^^-r V— -RZfM. 1 3 y7-fV-M4 (@B^J^O@B^J#-^ : 8 KgH^J 
£BBfi) 5 0 pmo 1 #tf£M5 0 // L<D^ (SflJEfttoMf y MclBtt©&# 

fcJ^) T?, 8fr2Ett (9 8°C) 15#, 7-- (5 5°C) 3 0f, #SH 
J&(7 2°C) 1 2 0#©3M££2 5tK ^^iDItrifc<fcOffo&. PCR 
EJSNo. 2«> MUT4 7°7-fT- (SB*m©iB#l#-f§- : 9 K:ffi?!l*83f&> & 
tfM 1 3 ^MY-RV (@2^©S2^!I#-^ : 1 0 fc@a?'J£fB*D 5 0 p 

mo 1 5 0 ju L (Dm (MM**? hfc|B<R0*fl s te«fc*) PCRS 

J&No. 1 tra«©t!W^tCJ:t)ff^fc. PCRS/iSNo. l&^No. 2 ©SJK 
»T*#5/iL«fflV»fcT55fQ-X«ft8c« Crtfn-*** 1 . 011%) 

xm^MU 10 0 
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T, AB Itfc»©$/— *X>S/>i**v ht^--h^-^X>-y— 3 7 3 ASrffl 
h<D 1 4 6#@£>G 1 u^As p iCgtk^tlT^fco 



mi 4] 



^14 





& £ © Bf 












mim. 




mm 


No. 14 


a-146S@ 


Gl u 


Asp 


GAG 


GAC 



:tfc#©8tf£ (1 



.[###11 5] - hU;i/kH7^-if«'tt^^bfeTSy 
5) 

or-thy^Ln^ h<D18 7SSOA 1 a£Th r fcW&f&fc&Kl. pPT-D 

###UTiMUfcpPT-DB KD^^XS FDNA10 ngS^iit 
LT2@m©PCRSJS£fTofco PCRK$No. 1 », SB^IS©iB^J#-^ : 
2 4fB*c©:/5K ~?—Tk.Z$M 13 7^ T — M 4 (@H^©SS?iJ#^ : 8 teBEW 
*|Btt) 5 0 pmo 1 ^tr:£*5 0 L©^ (Ift^tt+y HciB*S<D#M£ 

fc«fc*) fSft&tt (9 8°C) 15#, TX-U>y (5 5°C) 3 0H> 4 #SR 
/&(72°C) 1 2 0|J>(D*#*2 5^^;M»03g'TC:tKl«fct)ffofc. PCR 
JxJfcNo. 2«, MUT4^"7- (@H^0)@B^J#^ : 9 {dlB^J^I3«) R 
ytM 1 3 y^-T V— R V (|B^MO@3^J#^ : 1 0 KI@E?!1 £13390 5 0 p 

mo l^tf^*5 OjuL©* hKl|H«0*#fc«fcS) PCR^ 
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T, AB I»^I>-»^^tt-h^I>t-3 7 3A£JS 



-J^ZLy h©l 8 7#g©A 1 a^Th r I; 
[3*1 5] 

1 5 





& m © 


* 

75 /US 






fl©M; 


No. 1 5 


a- 1 8 7#@ 


Al a 


Th r 


GCC 


ACC 



[##09163 - h u;vtH 9^— KStt*fiy*bfc7-S d 
6) 

ait^^L^i^ h© 1 9 4#@©S e r £L e u\ZWLW$'Z>fct£>\Z, p PT-D 
B 1^5 HDNA^HStbT, ##0!il £R*fc©^fc«fcOIWfc«rSWfc: 



#0giT?W«U&pPT-DB 10^7X5 FDNA1 Ong^ili 
LT2a3g©PCRRJS£frofc. PCRRjfcNo. 1 fck @B^©@B2?iJ## : 
2 5 fB^©^^^ V— J&UM 1 3 V— M 4 (@B#]*©E?!l#-5 : 8 tdlB^U 
£i3ft) 5 0 pmo 1 ^tf£*5 0 ju L©^ GBJSte^v hfcJB«©*# 

fc«fc*) T> JRSEtt (9 8°C) 1 5fK 7n-U>^ (5 5°C) 3 0#> #fiJR 
Jfc (7 2°C) 1 2 0#©^#Sr2 5^^;i/^05g-rct^«fc0ffofeo PCR 
RlSNo. 2tt» MUT4^^-1"7- (ER«©E2«#*f : 9 icSH^J^IBit) 39l 
r£M 1 3 y^-f V— R V (@3^©@B^J#-^ : 1 0 \zm&l**EM) 5 0 p 
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&No. 1 tmm(DWimzJ:Vft^fr* PCRJKJfcNo. IMo. 2©S* 

j^T^5/iLSrfflV^y^n-x«m^®J (7^n-7lfl. 011%) l£ 

10 0 %T$»ofc 0 

7zL~y h<D 1 9 4#S<E>S e r e ufcfitfcSiVCV^i 
[*1 6] 

m 6 























No. 1 6 


cr-1 9 4#@ 


S e r 


Leu 


TCG 


TTG 



7) 

cr-frr/ruiy h<£>2 0 3SS0A1 a£G 1 ufcWHt" Z>tz.ft\Z. pPT-D 

#^jn?iSUfcpPT-DB 10^7X5 HDNA1 Ong^iSt 
bT25ffiB©PCRSJS*frofc. PCRSJfcNo. 1 Wffl&<0&W&* ■ 
2 6 fBft©:/^ V-SlI/M 1 3^7-f7-M4 (E?!l*©fiB?WI : 8 fcEW 
&IE*c) 5 0 pmo 1 ^±»5 0 ju L©^ (SflJ*«^ry MdEfc©*# 
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lz£Z>) f«tt (9 8°C) 15#, 7--'J>^ (5 5°C) 3 0H>, #SM 
(7 2°C) 1 2 0#(Z)^^2 5-9-^f^;M»t)jg"f Htfc<tt)ffofe. PCR 
HJSN o . 2H MUT4 >^-f V- (E*flS©K#l#4f : 9 fcia^!l&IB«) 7k 

xsu i 3 (M^mom^mn : i o fcia^i^is^) sop 

J&No. 1 «h^CD^mc«fcDfTofc, PCRSfSNo. lMo. 2(£>KJS 
HT$t£-5 ju L§fflV^c7^D-Xt^l (7#n— 011%) l£ 

Zfi&W&t 10 0 %T-a5 o fc. 

T> AB ItMOi/-^X>'>>^y htt-b>'-^X>lH3 7 3 A£ffl 

* 

h(D2 0 3#@(DA 1 a^G 1 uCli^tlTV^c, 
»17] 

§£1 7 





& & © Br 










No. 1 7 


a-2 0 3#@ 


Al a 


G 1 u 


GCG 


GAG 



[##0918] x: hu;i/k ^&&&n\stz7^;m.m8kW-ow& d 

8) 

jS+r^-y htf>2 0#@©A la^Val IzWWF&fc&iZ. pPT-DB 

1 ^7X5 HDNA^IiiUT, ##«1 tBI«l©iftfPfcJ;OBWft»aW»:aC 
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##mTl!$£bfcpPT-DB KD-fyXS. HDNA1 0 ng^MiSt 
VX 2 5fi^<D P C REJ&Sfro fc. PC R^J&N o . 1 te, ia^J^(D@S^J#^ : 

2 7 ib**©:/^ i 3 y T-M 4 (ia^<E>gE?!)#-*f : 8 KlfS^J 

&IB1K) £6-* 5 0 pmo 1 frfr£*5 0 u L©^ (S&JfcfcMry h 

Kl<fcS) (9 8°C) 15#, T--U>^ (5 5°C) 3 0#, #SS 

j^(7 2 0 C) 1 2 0^©*#&2 5^^;MiSI031-r^t^J:Otfofc. PCR 

xmi (gB?!)^©iB#l#S§- : 1 OfcB#l&IE«) 5 0 p 

moimi5 0/iL©^ GBHH* 5 ** McB*©**^**) PCRK 
gNo. 1 t^CD^^ctDff-Dfeo PCRKfSNo. l&^No. 2« 

t^SiR^te i o o 

h©2 0#g©Al a^Val H^t^tlTV^c. 



[*1 8] 

^1 8 





Sfc l& fffi Br 


7^/6£SB^Jc«fc 
















No. 1 8 


/3-2 0#B 


Al a 


Va 1 


GCG 


GTG 



WO 2004/056990 
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9) 

y h®2 1#@£>A s plAs n^g^T^fcfe^, p PT-DB 

##0UTiML<fcpPT-DB FDNA1 0ng$#^ii 

LT 2 ffim© P C Rfcm*ft ofcio P C RSiSN o . 1 Kk BH^<D@a^J#^ : 
2 8 IBKCD^^-f V-#XKM 1 3 y 5-f V-M 4 (SH^J^©@H^J#-^ : 8 KlBB^J 

5 0 pmo 1 ^t?:£*5 0 /i L0| (&U£te3ry hfciBffccD&ft 
fc«k«) T> JRIEtt (9 8°C) 1 5#> 7~-U>^ (5 5°C) 3 
j^(72°C) 1 2 0#GD^#£2 5*-f ^;H*t)3g"r^tfc«fc0ffofc. PCR 
Rj&No. 2fck MUT4^7'f'7- 0KWift©B2W#^: 9 ££7Q£flBtt) R 
#M1 (^*©E3W* : 1 0 £6-* 5 0 p 

mo lt^i5 0|/L©^ (ttfifcfiMr^ >fcKfW)*frK:«k*) T% PCRS 
jSNo. 1 tra«©|ftf^fc«fct)ffofc. PCRS^No. IRtfNo. 2 (Dfclfo 

-?=L~y h<D2 l#acOAs p^As n£«Jft3*lTV>&. 
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mi 9] 

m 9 





X A Ji Br 


mm 


mm 






No. 1 9 


* 

0-2 1#B 


Asp 


A s n 


GAC 


AAC 



0) . 

P^ZL-y h(Dl 0 8f@0G 1 u^As p teWI"f"£fc«Dl^ pPT-D 
B 1^7X5 HDNA^HItbT, 1 £l^iilG>tJMt £ fc<fc £)TO#M#J& 

##fjlTHlUcpPT-DB FDNA1 OngWiii: 

UT2iiflDPCRR^flofc. PCRSJSNo. Ill S50a©E^J## : 
2 9 IHm^^^-r V— RtfM 1 3 T — M 4 (SEfll^CBS^BHf : 8 fcBB^J 
£|Efc) £6-* 5 0 pmo 1 <&tr£*5 0 u L©^ (ffljfcfcM 1 ^ HCfB^0>&# 
fc«kS) T\ IRkXtt (9 8°C) 1 m-U>^ (5 5°C) 3 Ofk 

(7 2°C) 1 2 0#CD^#«r2 5tM 2)lWiVM1r H i fc«fc DfT^fco PCR 
£)&No. 2tt, MUT4^7- (IS^Ciam : 9 &Cl3?iJ£fB*£) S. 
tfMl (E^J^ODSB^J*-^ : 1 0 teS2#J&fEHIK) 5 0 p 

mol^±15 0/<LO3R GBJfcfiMry Mc«fc©fcfrK:J;*) PCRK 
(6No. 1 tmffiommz&Qft'otzo PCRTOo. I^No. 2£>£jfc 
CT#5/iL$ffi^fc7^a-X»l (T^D-XIII. 011%) \Z 
j;0D N A#IM4&©#*TfcfT-3 £ £ 5> #IBD N Ajg^©#ft&n*RT#;fc: 

OT^TOl 0 0 fc. 
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ZfzL~y h© 1 0 8#@©G 1 u#*A s p fcHtfeSfrlTUfc. 



[*2 0] 

^2 0 





1 

^ A © j3t 


75/&SE#l©^fc 












mam 




No. 2 0 


3-10 8#@ 


G 1 u 


Asp 


GAG 


GAT 



1) 

jS+h^— ^ b© 1 0 8#S©G lu^Pr o^e^-TSfcJD^> P PT-D 

###|lTPigbfcpPT~DB 1©7^7>5 FDNA1 0 ng^iSt 
UT2®^©PCRJK^^ffofeo PCRR*No. 1 E2Wa©EW#*» : 
3 0 EtO^^-fT-Rl^M 1 3 7:7 V-M 4 (@S^J^©E^'J#^ : 8 fcE*fl 
*E«) 5 0 pmo 1 «*£*5 0 n L©^ GB*tt*f hfcfB«©^ 

fc<k*) (9 8°C) 1 5#> Tn-U >^ (5 5°C) 3 0#, #£JR 

j£(72°C) 1 2 0#©*#£2 5-y-'f^;Mit)3gt"Jltte«k?)ffofc. PCR 
^No. 2teu MUT4^5-f7- (EHKOEaHNt : 9 {cSB^JSrfBiS) R 
tKMl 3^-<7-RV CEW*©E2W#'9' : 1 0 fcE^IE^) 5 0 p 

mo l^t?£*5 0//L©^ GBUfcKMrv HdfB*c©&#fc:«fc5) PCRS 
Mo. 1 iR*©»f^fc«kDffo&. PCRS^No. lWo. 2©M)& 

»T*#5/iL*ffiVifcT^fn-x«ft»« (7^n-^»«l. 011%) fc 

«fc 0 DNAJWB£*©#*T*ffo&£ £3, MBDNA^©#fiE*UfflBT*fc 
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x$mw&& 1 0 0 

T, AB I%hM^~>-^X>>'>^^ ht*-h^-^X>U— 3 7 3 A£ffl 
7ZL~y h<D10 8#@£>G 1 u**P r o fdtt^tlWfco 



[312 1] 

^2 1 





& 0i ® 








(0tfrx:i>M*3) 




* 






No. 2 1 


J3-10 8#@ 


Glu 


Pro 


GAG 


CCG 

1 



[##^i2 2] nbu;i/bh*^^-if««^J#bfera>^«m^©m# (2 

2) 

$*)-7n.-y h© 1 0 8#S©G lu^Ser fcMtr£>fc&fc» p PT-D 

##^JlTPMbfcpPT-DB HDNA1 0ngW« 

L/T2a«©PCRJR>6&ffofc. PCRKMo. 1 fiaB^KaHHI : 

3 i mm^y^ 1 3 t-m 4 (mn^mm^ : s \zmm 

*8B«) 5 0 pmo 1 ^tJ^M5 0 At L<2^ GffiJSKMry hfcBBtt©^ 

fc«k*> t?, (9 8°C) 1 5#> 7--'J>^ (5 5°C) 3 0#> #SR 

(7 2°C) 1 2 0 2 51M £ ££<fc Dfrofc. PCR 
SJSNo. 2te, MUT4^"7- (IB^m©SB^I#-^ : 9 KE#l&tB«) R 
1 3 ^'fT-RV (|B^©@a^J#^- : 1 0 Id^J^fBtS) 5 0 p 
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ZmW^fel 0 0 

bfc S2 2^b^^n->^43V^TnhU;Vk F^-"t£<E>£1t 

h(Dl 0 8#g(DG 1 u^S e r &C©#!£ftTV>fc. 



[*2 2] 

M2 2 



' * 


$t M fS J9r 










• 








No. 2 2 


5-10 8#B 


Gl u 


S e r 


GAG 


TCG 

* 



[#^^J2 3] nhu;vtF^^— t?stt^itufeT5ymsm^m# (2 

3) 

hfiDIO 8#@©G 1 ulAr g t£»i&t* Sfc&K:, pPT-D 

##^Jl-epMbfcp PT-DB 1©^7X5 HDNA1 0 ngWilt 
LT 2 ®^£> P C RJEfc&fro P C o . 1 te> iH^©gB^J#^ : 

3 2 mW,(OZf y^ T—m$M 1 3 M 4 (@H^m<DS3^J#-^ : 8 tClB#J 

£fB®) 5 0 pmo 1 ^tf£*5 OjuL©^ GffijfcfcMf v hfclE*©*^ 1 
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\Z£Z) T% im& (9 8°C) 15#, 7~-U>f (5 5°C) 3 0^ 
j£(7 2°C) 1 2 0 2 51M #;i4ft9MT£ £Kl«fc OfTofc. PGR 

#m i 3 ^7^y-rv qgm&com&m^ ■ 1 o Kna^SEfc) sop 

raolt^tt5 0juL©^ G^Ji^yb T% PCRR 

J&No. 1 tBH»©tifPfcJ:Dffofc- PCR^jSNo. l&tfNo. 2©RJfc 

ju LSfflV^7^n-xi^i (7^a-Xitl. 0»»%) 

T, AB Itti0">-;?I>»^ ht^-h^-^X>it~3 7 3A^ffl 
[*2 3] 

&2 3 























No. 2 3 


j3 - 1 0 8#B 


Gl u 


A r g 


GAG 


CGG 



[##092 4] " h U ;Vk h*7^^tt^Jf bfc75 yn»tft©K# (2 

4) 

h©l 0 8#@<£>G 1 u^Cy s \ZW1&T %>fctf>\~* p PT-D 
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t^lTiHtfcp PT-DB 1 0^775 HDNA1 0 ng^iSt 
LT2Si©PCRSMlTofcc PCREJfcNo. 1 H i^OPJff : 
3 3 fBifc©?^ V—RtfM 1 3 "7— M 4 (E^©iB^J## : 8 fclB^J 

5 0 pmo 1 <^tf£»5 0 u L<£>?£ GBUfcte^f y H£fS«fc<Z>^# 
\Z&%>) T?-. f&fc^tt (9 8°C) 15t. 7~-U>^ (5 5°C) 3 0#\ #SJE 
JS(7 2°C) 1 2 0#O^#&2 5it-r^;V3Si05g"rct^«fcDffofeo PCR 
JKjfcNo. 2«, MUT4^7-fV- (E^©fi3^J#^: 9 KIH^J £151$) R 
UMl 3^7-f7-RV (@B^cc»@3^J#-% : 1 0 \zMm&SMb 5 0 p 

moit^i5o//L0^ mmz*yh\zmm<D0kmz&z>) -c, pcrs 

J5SNO. 1 tra«©*if^K:«k0ff'3fe. PCRRJSNo. IR^No. 2©S^ 
J; 0 D N AmmmW<Dftffi&ft o £ £ 3 > *B«D N AKtt©#ftOT*RT?#& 

zmSRMfe 10 0 %T$>ofeo 

T, AB I t»®'>-^X>'»^y htt-h'>-^X>D-3 7 3 A£ffl 
73.- y h©l 0 8#@©G 1 u^Cy s \zW&~£tl~C^fco 



»2 4] 

S24 





& & ft 8? 








(/3*rx:?M*3) 


mm 




mssm 




No. 24 


J8-10 8#@ 


Gl u 


Cy s 


GAG 


TGC 
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5) 

h<D10 8f@©G 1 u £L e u \ZWW? ZfzSblZ. pPT-D 
B 1^7X5 HDNA&«FfKfcbT, ##09 1 tmM<Dmmz^ D«tt4*SWfe 

##^JlTiiMb^:p PT-DB 1<D:/^X^ HDNA1 0 ng^ilt 
LT2S3g<£>PCR£j&£fTofco PCRJKJftNo. 1 fck l^J^OEW : 
3 4fB*t©7^'f "7-RtfM 1 3 /7^f^-M4 (aB^©@B^J#-^ : 8 Kl@E?iJ 
£!Bfc) 5 0 pmo 1 frty£*5 0 u ~LQ)% (jj&ffcfc^ V h \Z%3ffi<D$iflr 

\Z&2>) T> (9 8°C) 1 5fK 7—~V># (5 5°C) 3 

j&(7 2°C) 1 2 Of3>GD3M$£2 5lM£Jl't*t>jg1'££fc«kBfTofc. PCR 
KJftNo. 2te, MUT4^v- (@B^m<E>@B?!l#*t :. 9 K:K5U*fB«) R 
Z>*M 1 3 y^7-RV (E^J*<0iB#l## : 1 0 fcS3#l*?B«) 5 0 p 

mol^t^i5 0j«LO* y hfdi3«t0^#^J;?)) T\ PCRS 

fSNo. 1 t^©^lc:«fcOffofeo PCRMfSNo. lRT>*No. 2 CD^JS 
»T*#5/iL*fflV^T^fn-^«»»» (T^n-X^l. 0it%) 

o i t£< n c^^ct o , mnmWkteN o . 25 

T> AB IftiSOOi/— ^X>-»^^ hi'— #X>U— 3 7 3A$ffl 

V> & ^ ^^-^ o T— h U ;U fc F 9 * -if afirHB^©«*EW*ifcje 

73.- y b<Dl 0 8#@<E>G 1 u^LeufcllSnt^fc. 
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m2 5] 



t2 5 



































No. 2 5 


i8 — 1 0 8#B 


G 1 u 


Leu 


GAG 


CTG 



6) 

jS^^n.--/ hOl 0 8#§0DG 1 u^Th r \zWW&2>tclb\Z, pPT-D 

##MlTlIbfcpPT-DB 1(0^^X5 FDNA1 Ong^^it 
bT 2 am© P C RJRjfc&ffo fco P C RJKJfcN o . 1 iH^J^©BB^J#^ : 
3 5f2ife©y^^V-S.^M 1 3 ^M-7-M4 (5BR«©eai#* : 8 \zmm 
ftfBtt) ft#* 5 0 pmo 1 ^tf^S5 0 U L(D^ Gmfcte^rV hfclBft©^ 
Kl«fcS) T, f»'l4 (9 8°C) 1 5f2\ 7--U>^ (5 5°C) 3 0l>, ttfiJR 
J&(72°C) 1 2 0#tf>£:#ft2 5*M#;i^t)£TE£fc«fcBfrofc. PCR 
KJftNo. 2H MUT4^MT- (@H^©@3^J#-^ : 9 £@E?iJftfE®) & 

« * 

XSM 1 3 ^7-f7-RV (iS^©lB^"J#-% : 1 0 tcSH^J&IBic) ft£-* 5 0 p 
mo l^tf£*5 0 jt/L<D^ GfiJfcfcMry h^iam©^#f-«k?>) ^ PCRR 
JftNo. 1 tmMOlWimz&Qft-Drzo PCRK/fcNo. IMo. 2 0KJ& 

J; O DN A«8*W£<»0##rftfro fctZ\^>. JtffiDN A£4&©^ft&n*BT#& 
o Jim #^J1 t^HCtftflsfcJ:^ Mfel^No. 2 6 ft tfc. 

ZfM$V&\$ 10 0 %T&ofco 
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y hODl 0 8#g£>G 1 u^Thrtlfi^ntt^. 



[12 6] 

^2 6 





35 J* if Bf 


• 




# n 






mm 




@^ 


No. 2 6 


13-10 8#@ 


Gl u 


Th r 


GAG 


ACG 



7) 

^S+l-^rL-^ b©2 0 0#g£>A 1 a^A s p Klflftfti'Sfc&KL, p PT-D 

##^JlTiSUfcpPT-DB FDNA1 OngWiii: 

bT 2 ttffi® P C RSJS£fro fee P C o . 1 &#I*©E?!I#*3- : 

3 QWMLV??^ 3^7-1'-7-M4 (@B^m©@H^J## : 8 tcSB^J 
£8B*fc) 5 0 pmo 1 ^tf^*5 0 U L©^ GfildttMry MCfBtfe©^ 

££3) 7?, (9 8°C) 1 7--'J>^ (5 5°C) 3 0U\ #SR 

j&(7 2°C) 1 2 0#O^&2 5it-f ^;^03g-r^ti-<fc0ffofeo PCR 
KJ&N o . 2H MUT4 (i3^JS©@H^J#^ : 9 \ztiffl&&W S. 

tfM 1 3 ^'fT-RV (ia^©@B^J#-^- : 1 0 fciERJ&IBIfc) 5 0 p 

molt^i5 0/iL©^ GfeUfcKJ:*';/ b\zmM<D0kmz£.Z>) t> PCRM 
JfcNo. 1 t^fil©lftf^fc«k0ffofc. PCREMo. l&tfNo. 2 
^7^#5|£L*ffl^feT^D-X«^acKl (7^o-XlSl. 011%) \Z 
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zf&RW* 100 %-e&ofco 

7ZL~y h©2 0 0#@©A 1 a^As p KHftfeSftTV^fc. 



[S2 7] 

^2 7 





ft ffi J3f 


75/&gE#I©^fc 
















No. 2 7 


5-2 0 0#@ 


A 1 a 


Asp 


GCC 


GAC 



[###12 8] -hU;i/tH9^— (2 

8) 

^it^rL-^ h©2 0 0#@©A 1 a§ I 1 e tlit^fc^l:, pPT-D 

###JlTiiMbfcpPT-DB 1©^7X5 FDNA1 0ngW« 
UT2SiWPCR^^ffofc. PCRRl&No. 1 E^©BB^!#^ : 
3 7 mm<D77^ V-&tfM 1 3 ^-M 4 (13^'J^cD@H^J#^ : 8 fcB2#J 
SCtt) 5 0 pmo 1 ^tr£S5 0 # L©?& (fijfctoMr? H-fBm©^ 

ICckS) T, tm& (9 8°C) 1 5#, 7--V>y (5 5°C) 3 OtK #«R 
J^(7 2°C) 1 2 0#©-&#£2 51M *;m03g-r££fc£BfTo& o PCR 
JKJ&No. 2Wu MUT4^M"7- (M^moUm^ : 9 fcE^ISBBtt) & 
l£M 1 3^^fY-RV (@2^>JS©SB^J#^ : 1 0 KlI2?iJ£fBifc) 5 0 p 
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mo it^i5 o ii l (dm b\Zfd.m<D&mz&Z>) pcrs 

isno. i tmmvmmz&vft^tco pcre^no. iwno. 2<ou.fo 

^T^5/iL^fflV^cT^n-X*^K (7tfU-xmmi. 011%) \Z 
UMW&fe'L 0 0 %T$>ofeo 

~7=L-y h<D2 0 0#@©A 1 a#U 1 e fcfi$&£frlTV>fc 0 



\M2 8] 

^2 8 



2? a— 


& & nr Br 








!I©^fts 

mm 


No. 2 8 


5-2 0 0#S 


A 1 a 


I 1 e 


GCC 


ATC 



[###|J2 9] n MJ;WfcF9*-*«£tt*fiH$ LfcT^yfti^oM (2 
9) 

h©2 0 0#@©A 1 a^Va 1 icgtfef^fcfelc:, pPT-D 

#^!|lTiHMbfcpPT-DB FDNA1 0ngW» 

bT2®i©PCR]xJfc£fTofco PCRJK^No. 1 te> @3^l©IB3Wt : 
3 8fEfc©:/^^-£X£Ml 3^7-f^-M4 (MB^©iB^J#-^ : 8 tcSB^J 
£!EiD 5 0 pmo 1 ^t?£ft5 0 u ~L<D% h\Z^M<D^ 
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\Z&2>) (9 8°C) 1 5#> 7-—V>? (5 5°C) 3 #SH 

Jfc (7 2°C) 1 2 0#<Z)^#£2 5-9--r^;V^Dig-r^ttC«fct9ffofeo PCR 

1 3 ^-fV-RV (@B3W©BB#l#-t : 1 0 \zmP\&BW 5 0 p 

moi^i50juL^ mm**? b\zmm<D$kmz&z>) t> pcrs 

jfcNo. 1 fcRWKOtif^fciDffofc. PCRSJSNo. IRtKNo. 2<0K*& 
&M$V&U 10 0 o fc„ 

T> AB IlltO^X^^^y htt-h*>-^i>tH3 7 3 A£ffl 



[*2 9] 

^2 9 





& M © 


















No. 2 9 


J3 — 2 0 0#B 


A 1 a 


Va 1 


GCC 


GTC 



[##003 0] -hU;VkF9^—tf«tt*fiy*bfcT5 (3 
0) 

^it^^L^^ h©2 0 0#@<£>A 1 a£G 1 ufcHJ&i'Sfci&K:. p PT-D 
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LT 2 am© P C REJft£fTo fc„ P C RSJ&N o . 1 te> fi3?!l£©lB?U#->f : 
3 9B*©^'-fV-RtKMl 3^7^fV-M4 (i3^©BB^J#-# : 8 izMm 
£fE^) 5 0 pmo 1 ^tf:£S5 0 u L©t£ <MMttv h\zfB&<D4kflr 

t, (9 8°C) 1 5#, T--U>^ (5 5°C) 3 

Jfr(7 2°C) 1 2 0#©^#£2 5U"-<^;Mi*03g'rcii:fc«kt)ffofc. PCR 
JKJfcNo. 2«, MUT4yM-7- (l2^mo@B^J#-^ : 9 K:@3?!]£fB*&) & 
tfM 1 3 y^7-RV (E#I^©E#*S# : 1 0 fcfi^llSBBtt) 5 0 p 

moimi5OiiL0l Gfid5»*y hfc|B«©*#K:«k*) PCRM 
j&No. itBfll©»fPfcJ:Ofrofc. PCREJfcNo. lXtfNo. 2©JRJ& 
»T*#5/iLftfflVifc7^n-X«ft»» (7^D-XM1. 011%) 

t*S&#» 10 0 %T&ofco 

T, AB I%hm©^-^X>v->^^ ht*— h^-^X>+)— 3 7 3 A£ffl 
h©2 0 0#@©A 1 a#*G 1 uK:Bi&£*lTV>fco 



[*3 0] 

^3 0 





as a ® 


75/BtgB#I©g2fc 




Z? D — 








mm 




No. 3 0 


0-2 0 0#@ 


Al a 


G 1 u 


GCC 


GAG 
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1) 

^-tf-^OL-y b©2 1.2#gCDSe rHy r fcB&f pPT-D 

jM^«n?ifil/fcpPT-DB10^5 HDNA1 Ong^ 
UT2«S©PCRKJfc&fro;fc:. PCRE^No. 1 te> BB^©E^ 
4 0 fBSt^y ^ V-fttfM 1 3 7rK T-M 4 (IB^JiS©!^^ : 8 izMM 
SfB«c) 5 0 pmo 1 ^fr£*5 0 ;u L©l& (ttJ£W:3ry Mc8Bfc©&# 

K<fcS) T?> MtXtii (9 8°C) 1 5 8\ T--U>^ (5 5°C) 3 0#, 
J&(72°C) 1 2 0#©3M££2 5lM#;l^B>gT££fc<k9fro&. PCR 
g$No. 2te, MUT4^V- (KjU*©E2W»* : 9 fcE?U&IBtt) R 
yCMl 3^7^"7-RV (SH^JS©SH^J#-^ : 1 0 fcE#l*IB4fc) 5 0 p 

mo 0 juL©^ GfiJ«tt^y hfclB«©*#KlckS) ^ PCRR 

j^no. i tmmommz&vff^fz.* pcrk$no. i&^no. 2©mj& 

5|ftTat#5|iL*fflV>fcT*fn-x*a*»F (7#n-**&l. 011%) fc 
XfiERWZ 10 0 

Zf3.— y.h<D2 1 2#@©S e r^Ty r fc«Jfc3*aTV>&. 
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ms i] 

^3 1 





& & & J9f 






& D — 












No. 3 1 


J3-2 1 2#@ 


S e r 


Ty r 


TCC 


TAC 



[##«3 2] - hu;vfcF9^-Hagtt«fla*bfc75/mflKft»©9t# (3 

2) 

^ D ->No. 5CQ7$ytfS (a^a-y h<E> 1 9#@ : A 1 a^Va 

i) t^n->No. i icor^ymm^ (dt^bci 2 6#a : ph 

e y r ) ^HtbTV^75/tS^^^Tfe- h U JVM if 

i 

3 0ml OttWIfcl Om 1 OLB«#«i&Wlll/, 12 1°C- 2 0» 
^-^^ictOiltfe, £0D#*6fcj|*»l£# s l 0 0 u g/ml 

S&JPIfflgU 3 7°C • 3 0 0 r pmM2 ONrtW^lbfc. WHm 1 
&mmfc&>b^-'7KftmVl£.&. m>bftM (1 5 0 0 0 r pmx 5 20 

vmfc*ftM\sfco m^xtjvx usd s as mmz & o ittKt£ ?> * u->n o 

. 1 1<5D^7>5 FDNA&IMttbfc. 
^7D->No. 1 l<B:/^*Sl«DNAljMg£l*fi£bT2fflS©PCRR 

j^^ffofco PCROTo. lteu KW*©B2W»<*: 1 4SB«®^-f^- 
RtfM 1 3 y.7-YT-M4 (ia^iJt©^J#f : 8 Idga^J^fBS) 5 0 p 

mo i^ty£*5 oniom mm$*v bizmmv&mz&z) t?, a&xtt ( 

9 8°C) 1 5#> 7--U>^ (5 5°C) 3 #SRJfc (7 2°C) 12 0# 

C>^#£2 51M ^^KftOji-rJltlCfcOffofc. PCR^JSNo. 2 tt, MU 

V (IB*M©3E?d#f§- : 1 0 \zmm*W,W0 5 0 pmo 1 ^tr£*5 0 u 
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i o^m m&\**y bizm&vtkmz&z) t% pcroto. ltmmom 

T, AB I ft*©^-** hfc*- h5/-^X>i^- 3 7 3A§ffl 

3.--/ h<Dl 9#a©A 1 a^Va 1 \Z. att^—V \><D12 6#@©Phe 
[153 2] 

^3 2 



'Co JE» 





& M ® Bfr 


75 /,$gB#l£>^b 
















No. 3 2 


a- 1 9#B 
a- 1 2 6#S 


Al a 
Phe 


Va 1 
Ty r 


GCG 
TTC 


GTG 
TAG 



[##^j3 3] -bV)i>t}*7*-vm&&u&vfzT$ynmm*<»w®(3 

3) 

^□->No. (Qf^OL-^ b<2 6#@ : Leu^Me t 

Val ; ait^yh012 6tBOPhe*»Ty'r) €^CtbW§75 

y tttt&tt ^^Tt)-hu;wtH7^ — «ett3&««* snr visits «bu 
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3 0m\<DU®m\Zl OmlODLBt^»S:ifib> 12 1°C- 2 0» 

S&^lfiMU 3 7°C • 3 0 0 r pmCT^2 09%m*£^l<fc o i^ttlml 

(1 5 0 0 0 r pmx 5#) \z£ 

v mtettftMvtzo m^TYJi* usd sfflm^fcct v »J: «p ^ n->N o 

^7D->No. 3 2©^^5 HDNA 1 ju g§iitbT2tiOPCRK 
XSMl 3^M"7-M4 (IH^JSOia^J#^ : 8 IcSB^JSfB^) 5 0 pm 

o i^t*£*5 ouii<d% mmtty h\zmm.(D&mz&z>) t> tm& o 

8°C) 1 T--U>y (5 5°C) 3 #SJK/ft (7 2°C) 1 2 

^#^2 5-9--r^;l/^D)g , r^«hfcJ:0tfo^= PCRMo. 2H MUT 

(13^©@H^J## : 1 0 IZW&I&WM) 5 0 pmo 1 ^^*5 0 u 1 

<d% mmz*v h\zmm<D&mz&z>) -e. pcroto. ltmmvmft 

Kl<fc9fTofc 0 PCRBOSNo. l&Jc^No. 2 CDS^T^a- 5 1 Srffl 
fcT#n-X*^c»J (7^D-XiSl. 0fi%) K«J:DDNAiiiii§M^ 

< m vwimz& k> . Mm.$mfcN 0.33 %mfr 0 
mz. mmmitmc^mz^^mmm'Rxsmim^^rc^z.^, 

umwMu 100 %Tfeofe 0 

:x~y b(£>6#@£>Le u*5Me t \Z, aV^^—V Y<D1 9#@<DA 1 a^V 
a lie, orl^n--/ htf>l 2 6#@(DP h e ^Ty r iz^tl^nw^trz^ 
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mS 3] 

^3 3 





g£ M © #f 




















< 

• 












No. 3 3 


a-6#B 


Leu 


Me t 


CTG 


ATG 




a- 1 9#g 


A 1 a 


Va 1 


GCG 


GTG 




a- 12 6#g 


Ph e 


Ty r 


TTC 


TAC 



4) 

i7U— >No. 2<D75/M^M (arlt^n.-^ h(D6#g : L e u^Th r 
) t^D->No. 3 2 075 71^1 (afit^OL-^ b<D 1 9f@0A 1 art* 
Va 1 ; ait^n-n^ hCD 1 2 6#@cDPh e^Ty r) £#cteWbTl*£75 

###|3 3TSHi4bfe^n— >No. 3 2©^5 FDNA1 /i g&HMt 
bT21iOPCRS^fT-pfCo PCRHSNo. lfck @a^J^lB^J#^ : 
1 1|B«£(D:/^V-;KX£M1 3^M7-M4 (@B?im<E>E?iJ## : 8 IdlB^J 
*IB*D 5 0 pmo l^fcT:£*5 0 u 1 G&J&te^ry h\z%2M<Dgzft 

JRSEtt (9 8°C) 1 T—-U>^ (5 5°C) 3 0$>, 

J&(7 2°C) 1 2 0#<£>^#£2 5if-f ^;H8i Dig-re tiC<fct)fft?feo PCR 

ixm i 3 y^-r^-R v (@3^^@aa?ij#-^ : 1 o \zmn*t?M) sop 

mo i^tr^*5 on \ <Dm mmtty biztm^mz^) pcrs 

$No. 1 tK«CD*f^K:J:t)ffo&. PCROTo. l:fe«fctWo. 2(^)S 
(Cct 0 D N AJttttM®^4f £fr if it>S D N Ajg&©#te&*flaBT?# 
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:2.-y h©6#B©Le utfTh r fc, orlt^-^ h©l 9#|0A 1 a^V 
a UC, aU-^OL-yh©! 2 6#@OP h e^T y r H^n-?ntiStlTVi 



[S3 4] 

^34 



• 


g£ M fl Bf 








(a1f7*:P?hP/3) 










No. 3 4 


a — 6#@ 
a-1 9#B 
a-1 2 6#S 


Leu 
Al a 
Phe 


Th r 
Va 1 
Ty r 


CTG 
GCG 
TTC 


ACG 
GTG 
TAC 



5) 

^n— >No. 3 075;tfl (a+J-^OL--/ b<D6#@ : L e u^A 1 a 
) ^D->No. 3 2©TS/I^S (aVfZL—V h<Dl 9#S©A 1 art* 
Val ;a^azyh®126#g©Phe«»Tyr) ^JCWbTV^TS 

###13 3TiMb£:^n->No. 3 2©^7X5 FDNA1 ju gSr«@!t 
LT2iiOPCRHMfTofc. PCRM^No. 1\Z % M&moM&m^ : 
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£I2*&) 5 0 pmo 1 ^tf£*5 0 u 1 <D& (MtiUtty MCfE^<D#£# 

Hfc^tt (9 8°C) 15#, 7--U>^ (5.5°C) 3 0$\ #SK 
j£(72°C) 1 2 0#<Z)#j#£2 5it-f^^05g-re:tl3«t«9ffofe. PCR 
JRjfcNo. 2tt, MUT4^7^f7-- OE5!l*©B2W#^ : 9 JciB^JSrlBm) S. 
tfM 1 3 ^7-f7-RV (I3^iJ^©13^J#-^ : 1 0 \Zffi&\&WM) 5 0 p 

mo l#ty£*5 0/i 101^ (jjflriStt^ry hfclB«©*fl 1 fc<fc*) PCRS 
j&No. ltl^«l©iftf^K:«fcDff-3fc. PCRE^No. l&cfc^No. 1<DK 
jm7ttL&5ti 1 ^ffl^fc7^D-X«» (7^P-XSS1. 011%) 

fee £Jl^ 1 I^IC^#fc<i: 0 , JgKfcJSMfcN o . 3 5 £#7c 0 

fl!15J$}i 10 0 %Ta5ofeo 

T> AB I ftR©->-^ I>-»^y h it- h X>1H 3 7 3 A£ffl 

h(D6#@(35L e uj&*A 1 aid, a?+T:/a-y h©l 9#@©A 1 a^V 
alt, « yh©126#i©Phe y r fc^tl-tftaWfcS tlTV> 
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[^3 5] 



^3 5 





& H © 








^ D — 














■ 






ass* 








No. 3 5 


a— 6#@ 


Leu 


A 1 a 


CTG 


GCG 






a- 1 9#S 


Al a 


Va 1 


GCG 


GTG 




4 




Ph e 


Ty r 


TTC 


TAC 




3 6]: 








■fc<DM% (.3 


6) 














i7D->No 


. 2 o©7$;t 




-g : G 1 u#* 



Asp) WD->No. 3 l<DT^/m^m (j8+K/:i~y h©2 1 2#g : 
Se rOTyr) ^tCtbTV^75 /ifl^^^Tt)- h U;>b 

3 0mlO^ifl:i Oml0LB«MiIU 1 2 1°C • 2 0» 



^-—^^^—^{-^to^Mbfeo £ ©igi&fci^it^ 1 0 0 u g/ml 

S&MMU 3 7°C • 3 0 0 r pmfcT*&2 0NrIWi§aibfc. i«lml 
Sa^^jS'L^a.— 3*'fc4M* (1 5 0 0 0 r pmx 5#) £<fc 
91»#:£#$tbfco jaViTT^U SDStftffifeKl«fci9RM#J:t)^n— >No 
. 3 10^7X5HDNA*ilIbfc o 

^D->No. 3 1CD^5X5 FDNA 1 jti g§«ffiiUT2f«OPCRK 
)££fTofc, PCRKJfcNo. 1WU ffi50*©B5a*^:. 2 9fB«©^-f*7- 
RtfM 1 3 ^7<7-M4 (@B^©@H^J#-^ : 8 teSE?U£3B*fc) £6-* 5 0 p 

mo i^ty±*5 o a l <Dm (Mmt*y hKlfB«©*frlC«fc*) T?, ( 

9 8°C) 1 5#, 7--U>^ (5 5°C) 3 0 $!\ ( 7 2 °C) 12 0# 

<D0k&&2 5V'(?)VWiY)MTZt\Z£.Qft'Z>fto PCRKMo. 2«, MU 
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t 4 (m^momnWr-^ : 9 \zmm&&wo 'rum ^— r 

V (ia^J^©iS^J#^ : 1 0 \zm&\&WM) W50pmo 1 ^t?£*5 0 u 

i mmz*y h\zmm<D0kmz&z) t\ pcrtoo. i^hk^ 

f^^J:DffofCo PCRfflo. l£,£^No. 2 (DR^T^ 5 /i 1 &m 
^Tc7J3u-7,mmmh (7^n-XtIl. 011%) fcJ;DDNAiii|>IM!) 



1 0 0 % T? & o fco 



T, AB I ItlKDv'- ^X>>->^3ry hiiJr- h>—#X>H— 3 7 3 A£ffl 

bfco ^O^m, ^3 6\Z7j<Vtz&o\zmtkm<D-hV)V\i tf£>£1^ 

hOl 0 8#@tf)G 1 u^As plC, £1*:7*:xxy h(D2 1 2#@<£>S e 
r y r fc^n^ng$l£*lWfco 



[^3 6] 



3 6 





£ M ffi 








• 




mm* 




mm 


No. 3 6 


J3-10 8#@ 
0-2 1 2#@ 


G 1 u 
S e r 


Asp 
Ty r 


GAG 
TCC 


GAT 
TAC 



^#^J3 7] -hu;vtH^- tf^tt£«i#bfcysy 



:m#<£HX# (3 



7) 

^n — >No. 
A r g) t^D- 
S e r j&*T y r ) 



2 3 075/^1 (tflt^XXy hCD 1 0 8#@ : G 1 
>No. 3 l£D7$/i^ (jSit^XX^y h©2 1 2#@ : 
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###13 6-VmUVr^U — >No. 3 1 (DZf^Z*^. HDNAlju g£g|M£ 
IT 2 mm<D P C RRfoZfy o Tco P C RKJfcN o . 1 te, @B#JStf>@2?!J#-it : 
3 2 12%© y T— 2&tfM 13^7^ "7— M 4 (@2^£>i5?'J#-5§- : 8 tC@H3?!l 
£fE^) 5 0 pmo 1 -&tr^«5 0 # 1 <D%t (fflJEfcte^ry hfc!BfW>*# 

(IJ:5) T\ «14 (9 8°C) 15#, (5 5°C) 3 0#, #SS 

Jfr(7 2°C) 1 2 0#CD^#^2 5^ ^;H*D3g-rc:i:fc«kDffofc. PCR 
KJ&No. 2feJ\ MUT4^MY- (ia^©@a^ll#-^ : 9 £BB?!l£iBf6) S. 
tXM 1 3 y^-T V— RV (IB3«0Sa?y#-i§- : 1 0 l£gB?U£iB*t) 5 0 p 

mo i^rty^t5 o u \<D% mmz*y h\z&m<D$kmz&%) pcrh 

r^S^sptt 100 

T, AB ItS©'>-^I>'»^7 hi*— hv'— #X>*tf*— 3 7 3A$ffl 
=L-y h<Dl 0 8#g<DG l uMr g M> jSlt^nXy h(D21 2#g<DS e 

■ 

r^Ty r \Z ^ n-^tl©^ ZtlT^feo 
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^3 7 





$t £ €f Br 


















No. 3 7 


0— 1 0 8#S 
/3 — 2 1 2#@ 


Gl u 
Ser 


A r g 
Ty r 


GAG 
TCC 


CGG 
TAC 



[###13 8] -hu;vtH^^-if«tt*«J#^fc7 , sym««iflc©«i# (3 

8) 

^D->No. 2 7(D7^/m^ (iSit^n^ h®2 0 0f|:Ala^ 
Asp) Wn->No. 3KD75/tfS (^^7h©2 12f@: 

###j3 6-«§SlUfc#n->No. 3 l<£>y^7^ HDNA1 // g^Ii 
LT2ii(DPCR£Mlfofc. PCRS^No. 1 J4, a3^J^OSB^J## : 
3 6B*W>^9-f T-RlAll 3^7^V-M4 (BW»©ISW»# : 8 tcSB^J 

» 

£fB*D 5 0 pmo 1 #tr£*5 0 // 1 (ftJfcfcMr^ hKlfB^O^fl 1 

f£<fc<5) fM'lf (9 8°C) 1 T^-U>^ (5 5°C) 3 0g>, 

/&(7 2°C) 1 2 0#(£>3M££2 5lM*Jl^D£t"E£te«kBfTofc. PCR 
KJfcNo. 2\Z, MUT4^7-1 ,, 7- (E*m©IB#l## : 9 f£@B?»J£fe«fe) R 
r/M 1 3 (i35U^©i3^J#^ : 1 0 tcSB^U Srf 3«fe) 5 0 p 

mo l^tf±S5 0 a 1 o>% (Mffitty hfcfBt*©*frlc«fc*) PCRS 
jftNo. li:l^ll©#m3<J:OfTo^o PCRJKJSNo. l^No. 2(£>H 

fee VM^ ###11 t^<B01if^fc«k»5» ilii^No. 3 8* 

###ii trai;^^<fco*in*Rt^K*&*»fet^^» teftasR 
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ZL~y h©20 Oi@(DA 1 a^As p\Z, b©2 1 2#@0S e 



r^Tyr fc-tn«£n«&3nTV>&. 
[*3 8] 

^3 8 





& H © J9f 
















mm 


No. 3 8 


j3-2 0 0#@ 

0-2 1 2#S 


Al a 
Ser 


Asp 
Ty r 


GCC 
TCC 


GAC 
TAG 



[###13 9] -hU;VtH9^-if»tt&«t#bfc75/BftB«l#©^# (3 

■ 

9) 

//D->No. 3 OODT^/m^M h<D2 0 0#g : A 1 a# 

Glu) i^D->No. 3 1 ©75 /USES (.0Vy*=L~v Y<02 1 2#g : 
S e rOTy r) £#lc:^LW575 /BfcWfcfcfcfcwrfc— h.U^fc: F^ 

###)J3 6TiiU^O->No. 3 KD^^X^ HDNA1 jug^iSt 
\sX2mm<D¥ CR£Jfc£rfr^fco PCRHJSNo. 1 SB^IS©|H^J#3 9 
IBtO^M^-Rt^l 3^7^f7-M4 TO Wit f : 8tC@3^J^fB 
it) 5 0 pmo 1 5 0 u 1 (Dm (MJ&tty HK:CIR©*frteJ: 

3) I?, Mm (9 8°C) 1 5f3\ 7~-U>^ (5 5°C) 3 0#, #gRJfc ( 
7 2°C) 1 2 0#<£#H$£2 5it-f^;l/^Dii'r^«t^ < i:0fTo^o PCRRJ& 
No. 2^ MUT4^T- (iB^m©iH^J#-^ : 9 Kl@B?iJ£i2^) S.^M 



82 



WO 2004/056990 ^ PCT/JP2003/016014 



1 3 (MMUOMM^ : 1 0 \ZWM^^M) 5 0 pmo 

o. i tmmo^mz^rm-orco pcrkjsno. i^no. 2©sj&& 

l&m^tcTXu-XMfmM (T^fo-^Ml. 011%) fc«k 
##^J 1 < ^ C^tC «fc 0 , JgSWEBWfcN o . 3 9 £#fco 

■ 

r^s^*tt i o o %T&ofco 

h<£>2 0 OtSOA 1 a#*G 1 ufc, j8iJ-^an-/ b<£>2 1 2#S<£>S e 
[&3 9] 



^3 9 





^ H fg m 








(Wx:?M*3) 










No. 3 9 


js-2 o o#s 

0-2 1 2#a 


A 1 a 
S e r 


G 1 u 
Ty r 


GCC 
TCC 


GAG 
TAC 



) 

htf>3 6f@OThr ^Me t ^S^-r^fefe^, ^$@B*±S£<£> 
TLAPCR in vitro mu tagenesis KitJ £JBV*fc£B 
{fcWSWfcgSJ&A&frofc. TLA PCR in v i t r o mu t a 

genesis Ki tj S^yhtff^. OT^Wra^ 3S*WKmr 
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3OmL0^fl:l 0mLOLB«#««l*i8U 12 1°C- 2 0» 

h^U— ^iOijMbfc. fc^itsau 0 0// g/mL 

•9^T>tf^>U >^iPbfcm, MT-10 8'2 2S-e^iiU 3 7°C- 
3 0 0 r pm£Ttt2 0B#MJgfctL-;fc. ttJMt»lmL*31^feai'fr5 t 3.-^ 
ftWutdge.. WbWfc (1 5 0 0 0 r pmx 5#) \Z& Q&Mfc&ftMVfca M 
V^TT )V$J USDS Hlffiifefc: «fc 0 D^5HpPT-DBl &W«b 

/*. — o 

1 0 n gOpf.T-DB 1 Sj«|fcUT2iiOP CRK**ffofc. P 

c RRf&K o. 1 wu mvmvmim^ •. 4 1 tB«w>^-r v-^m 1 3 

5O//L0^ d«H:*yHC0lO*#fcJ:6) T?, MHEtt (9 8°C) 15» 
T--U>^(5 5°C) 3 0$J\ (7 2°C) 1 2 0#O^#S2 5it 

-Ti7;WliDjIi"*^<t^tf^^o PCRHJ^No. 2te> MUT4^M-7- ( 
SB^©SB^I#^: 9£B8I£13IK). M l S^t-RV (@H^m©@B^J 
: 1 0 l£@3?!) : £fB*t) ^6-^ 5 0 pmo 1 0 ju L<£>^ (&Bj&te3r 
y hK:Beii©&ttt£<fc£) *C, PCRSf&No. 1 traWotSf^fciDfrofc. 
PCRTOo. lWNo. 2 ©Jg;j£$ITf&& 5 /iL*ffl^7^a- 
^cSl (T^n-XJimi. 011%) Kl«fc0DNAilMi^®#*T&frofc£;i 
3. 8MBDNA£&©^&W*B"C#fc. MicroconlOO (SiSBftM 
) £J3 V^T^n^no P C R JKJfcJfcTSt «fc 0 «^7-f7^d N T P 
3sb&«k TE*Jn*.T**5 0/lL©»«*ll«bfc. «TE»«Sft0. 5 
# Lf "3#if:£»4 7 . 5 ju LOOT— —'J >^$t C^te^y MCK*©^ 
£W«U Wi (9 8°C) &1 0#IHfrofc«* 3 7 o C£T6 0 
»IH3^WT— JtOiimT^«rfTV^ ^WT3 7°CT?1 5 
oT7rL _ij >^a*fxofc. 7--'J>^ttTaKaRa LA Ta 

q£o. 5 /iLjn^_T7 2°c-e3^inMS^ffv^ AfD2*i^$t 

Tzo CtlfcMl 3^-7-M4 (gayU3l©E^J#^ : 8 lcia?iJ£f2*£) RtfM 
1 (ffi#l3&©Ii#l#^ : 1 QlzMW&QBM) 5 0 pmo 
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UJ0*.T£ft&5 0 /iLfcb&«, IM& (9 8°C) 15f, 7X->J>^ (5 
5°C) 3 0#, faSRjS (7 2°C) 1 2 0fJ><&&tt£2 5 *M # JW* 9 £ £ 
tiSPCRS^No. 3£frofc 0 PCR&JSNo. 3 ©RJ&*T7ifc 5 u L * 

#n— xH^O. 8ii%) Iz&QUNAn^MWfttiT&ft-ifchZZ, mz 
b©DNABrfi-©#&*00tiiU ^7#n-X)t '(#9 0. 1 g) ^»<m^b 

lmLOTEWtlcWMI, 5 5°CT? 1 ^§fltT7^n-X^»$ 

oTiDNA®fjT*Silt. 0 juLCTEtiiUfco #»§gUfc$J2 

kb©Ji*iDNA^)t^M#mEc oRISl^H 1 n dlllfcJ: D«»rbfcak 

froT^DNAUfM-^fflMb, EMfcWtel 0 fi LCDTE\zmffiVtZo HEfcfc* E 
coRIM i n dIIIK:«fcD p PT-DB 1 &3)*rU 7#n-*y;V*&8c 

A ('^ttW^f^Vl ltf»j*R7#n--**ffi ; 7#n-*»*o.' 7%) 
f£bfc7#n-XJt (*90. lg) »<»UlmL©TEM:«, 

x j D DMAitlltX^ / -;Mfc»&ffo TiD N A»f it £»$4U 

OjuL©TEk:»»bfe- £©«fcLT#&nfc*92kb£8l2. 7 

JglWEiWfcN o . 4 0 

4 

xmsimt ioo %-r$>ofec 

*&, ±|B»flE*67^*USDSttW«teJ:D^^5H*fttlbfc. t*V> 
X, AB Ittm<D>"-?X.>i/>if*y ht*-hS>-^X>it-3 7 3 ASrffl 
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-?ZL~y h®3 6fl®Th r^Me t K:Wl£ftTV*£3f£aaBb&. 
[g4 0] 



m.4 o 























No. 4 0 


0! — 3 6#@ 


Th r 


Me t 


ACG 


ATG 



) 

Ofit^OL-^ h(D7 l#@CDAr g£H i sCIttlif^f^ pPT-DB 

HI^lTiIUcpPT-DB KD^T^ HDNA 1 Ong^iSi: 
bT2ffi^(DPCRMJ^^tfofCo PCRJKJ&No. 1H IS^JIKDiaSW^f : 
4 2 ffittO^'f V— RZ^M 13^7^ V — M 4 (E3«©iB#l#^ : 8 \zEm 
£fB«) 5 0 pmo 1 ^tf^*5 0 u L<D* Gifljfctory H£f3*c©#M$ 

Tf, (9 8°C) 15», m-U>^ (5 5°C) 3 0^ 

j£(7 2°C) 1 2 o#©^#£2 5U-^r^;mt)3gt* 21tK:«fc0ffofe. pcr 

tfM 1 3 zf?^*? — RV (E^!I^©E^I## : 1 0 £B?!l&flB4D 5 0 p 

mol^I5OjuL0^ <Mffli.*y McB*©*#fc«k*) *T?, PCRS 
)SNo. 1 tBflKOSM^lCkDffofc. PCRKJSNo. lR^No. 2©S/& 

arm* 5 juL^fflV^T^n-xmm^ (7^a-XiSl. 011%) \z 

0!|R$tt 10 0 %-?&-Df£o 
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~?3.~v h©7 1#@©A r g#*H i s K:ifilfe$nTViS*5fefltBbfc. 

[S4 1] 



4 1 



# a— >#•*§■ 








Wtmm 


&&& 


No. 4 1 


a- 7 1#B 


A r g 


H i s 


CGT 


CAT 



mmmsi ~hu;vt F^-^^&^bfcTs /*«*»©*» (42 

) 

a+h^— y hcDl 4 8fS0G 1 y£As p KIKfet* pPT-D 

i 

USS^II 1 TUStfep PT — DB 1 (DT^T.^ FDNA1 OngWilt 
UT2 5KE©PCRRJfc£fTofc. PCRJRJfcNo. 1 te, BB^m©iB^J#-^ : 
4 318$©:/^ ^— RtfM 1 3 V-M4 (ia^m©SH^J#-^ : 8 tC@3^J 

5 0 pmo 1 ^tr£*5 0 ju L©?6 MOE*©*fr 
fc«fc*) X, iMft (9 8°C) 15#, Tn-U >^ (5 5°C) 3 0f, #gJR 
jfc(72°C) 12 0®<D$kft%2 5^P)mVMlTZ.h\Z&r)ft*DfZo PCR 
g*No. 2te> MUT4^7- (BB5U*©E^J#^ : 9 tSH^J^SB®) & 
tfM 1 3 T^-C^— RV (I3^CDia#l#-*t : 1 0 fclB^ISflBlft) 5 0 p 

mo l<^tf£»5 0/iL©m GHJftWtfr? h £»**©*#£<£*> X, PCRH 

$No. 1 iR*©»f^fcJ;t)ffofc. PCRRJfcNo. IRtfNo. 2©RlS 

. £i& i < m cmmz& o , »K«ft»N 0.42 
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±|BBir^67JV*USDsatHa!K:J;t)7 r 9X5H&«l«bfc. «5V> 

-/3_~y hCDl 4 8#@©G 1 y^As pte11t0|£*rrv*53f£?tBU&. 



[*4 2] 

^4 2 























No. 42 


a- 1 4 8#@ 


G 1 y 


Asp 


GGC 


GAC 



) 

a^7=L~y hC52 0 4#@©Va 1 £Ar glcSIt^fc^^ pPT-D 

H»JlTHMbfcpPT-DB 10^775 HDNA1 OngW^St 
bT2S«®PCR£j££ffofc. PCRMo. 1 .E2W*©B2W»* : 
4 4®*©:/^ R^M 1 3 ^-fT— M4 (@3^©@3^J#-^ : 8 \zWM 

mm.) 5 o pmo i <$ts±ms o v l©& mm*.*? h\zmm<D&ft 

\Z<kZ>) T?, (9 8°C) 1 5#> T--U>^ (5 5°C) 3 0#\ #SR 

JS(7 2°C) 1 2 0#©&#£2 51M #;i/«£9MT££fc:«fc0fTofc. PCR 

r/M 1 3 (@B^<D@2?iJ#-*t : 1 0 fcM3?iJ SrfEft) £6-* 5 0 p 

moimi5 0/iLO^ (m^«^r^ h £©«©&#£ «fc*> T, PCRR 
jfcNo. ltH«©»f^te:«kDfTofc. PCRKJftNo. lRt^No. 2©£]& 
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* 

10 0 %T&ofc„ 

[^4 3] 

^4 3 















No. 4 3 


a- 2 0 4#B 


Va 1 


A r g 


GTC 


CGC 



) 



fc<DW& (4 4 



a+h^rL-^ h<7)2 0 4#@<DVa 1 £Ly s fcBi&f Zfctbte, pPT-D 



HJfi^JlTIBlSibfcpPT-DB 1(D^7X5 FDNA 1 Ong^ili: 
bT2ffl»>PCRKJi&&fTofc. PCRSJ^Nci. 1 te, B3^m©@H^J#^ : 
4 5l5m©y7-f v-&tfMl 3W?-M4 (BB^J*©iB2?ll## : 8 fc@fl?!l 
£IBffc) £#*5 0 pmo 1 ^tT:£«5 0 fihom (Mffltty H£tB*W>&# 
fcJ:*) T\ (9 8°C) 1 5£J\ r--U>^ (5 5°C) 3 0#, #SK 

J&(7 2°C) 1 2 0#<7^fe#£2 5U-r^;H»Ojg-r21tK:«kt3ffofc. PCR 
Rj^No. 2te, MUT4^T- 0BW*©EW#^ : .9KJE#I&IB«) & 
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Z$M 1 3 y^-TT— RV (E2W©I3?!I## 1 0 £SB^J£12ffc) 5 0 p 

mol§tf±15 0j«LO* (ajfttt+y HClB*©*frfc«fcS) T\ PCRM 
jgNo. 1 fcH«UDaWtMC«fcBfrofc. PCRR^No. l^No. 2 ©j£j& 

**7ffc&5 /iLSffl^7^n-Xi^ (7^n-^l. 011%) \z 

0 0 

y^L-y b©2 0 4#@©Va lRy s fCff^^tlTV^^Sr?S^Ufeo 
»4 4] 



t4 4 









mm® 






No. 4 4 


a- 2 0 4#B 


Va 1 


L y s 


GTC 


AAA 



[^66^16] xb'j;Vt F^-^£te£«&bfcX5>Sm&#©^# (4 5 

) 

of-y-y^.-^ h©2 0 4#@©Va 1 ^Tr p ICg&TSfca&fc:. pPT-D 

^M^lTIBfibfcpPT-DB 1 (7)^7X5 FDNA1 0 ng^^it 
bT2«S©PCRJRJ&&fTofc. PCRMo. 1 iSW3W)|»WW : 
4 6|Sm©y^-f V-S.^M 1 3 y^-r^-M4 (@E^J^©S3^J#^- : 8 ^SH^'J 
£|BfD £6-* 5 0 pmo 1 ^ty^S5 0 fi L©^ G&Jdote^ry hfclEtt©^ 
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^ O 8°C) 1 5f3>, y--U>^ (5 5°C) 3 0fj\ 

j£(72°C) 1 2 6®<D$kW&2 5iM#;i^£MT£<hfc<fc9frofc. PCR 
KJfcNo. 2fck MUT4^-?- (KW3Sl©iBW#% : 9fcE#l£IB«) R 
tfMl (iB^J^0D@H^J#^- : 1 0 IzmFteWM) 5 0 p 

mo l^rtf£*5 0 juL©m GfijfcKMfV H£fB3£©^fc:<fc5) "C, PCRK 

^T^5iuL&ffiV^cT^n-x«^«i (7#n-;U&£l. 011%) 

tfaswai o o %T$>ofeo 

X, ABIft«©'>-^X>'>>^yhtt--h'>-^X>1J-3 7 3A5ffi 

h©2 0 4#@0DV a 1 r p fcffifeSnTV*£#£fli©bfco 
»4 5] 



314 5 





mmnrn 


7 5 y mmmamt 














■ 


No. 4 5 


a- 2 0 4#@ 


Va 1 


Trp 


GTC 


TGG 



) 

a+J-T^L-y h£>2 0 4t@©Va 1 ^Th r \zmWk~? %>fcib\Z. pPT-D 

^WUTfJIiSlbfcp PT-DB 10^775 HDNA1 Ong^ilt 
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UT2S£©PCRRJfc£frofc. PCRKfcNo. 1 te, SB^<Di2^J#^ : 

£fB*fc) 5 0 pmo 1 ^tf£»5 0 jti L©l (HJfcfcMry hfcfB*©&# 

t«fcS) T> (9 8°C) 1 5fj>, T— — U >^ (5 5°C) 3 0g\ #fiJR 

j&(72°C) 1 2 0#©*fr*2 5^<^;M«0ag*rc:tfc«kt)ffofc. PCR 
SJfcNo. 2«> MUT4^"7- 9fcB7!l*1B*) S. 

tfM 1 3 (fi#l&©B#l#* : 1 0 \zMn&BW0 5 0 p 

jskno. i trnmommz^Dn-Dtcc pcrsjsno. ir#no. 2<dkj& 

^a->;>0 2 0 4#@0DV a 1 ^Th r KlfliftS*lT^S^f*?tKbfc. 
[314 6] 



^4 6 



















S&ftEf 




(ai*7*x:?H*l) 


Sf&iu 






No. 4 6 


a- 2 0 4#@ 


Va 1 


Th r 


GTC 


ACC 



) 

0-&7^=.y hCD10f@©Thr^As p \ZW&? Z>ft&\Z, pPT-DB 
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^«i«lTII«tfcpPT-DBl©^5 HDNA1 OngSMiit 
UT2S^©PCRMjiSSffofCo PCRS«No. 1 te, 1H^©1B^J#^ : 
4 8|Bm©^^-r^-S.^M 1 3 y7-f"7-M4 <gm&<D&W&^ : 8 tdlB^J 
£I24fc) 5 0 pmo 1 ^Ttf£*5 0 L£>m V Hc:iBSt©&# 

Kl«kS) T, fRgte (9 8°C) 1 5fj\ T--U>^ (5 5°C) 3 0$\ #SR 
(7 2°C) 1 2 0^©*#*2 5it^^;i^»0jgi~^tJC«fc»3fTofc. PCR 

mNo. i tmmommz&yft'Drzo pcrk^no. iri^no. 2<z>sj& 

**T*#5 juL£JSV>fcT#n-Xtt^ci& (7^n-^Igl. 011%) 
J; 0 D N AigiieM>©##T Sfro £ £ 3* fc«D N A^©#*E**»B*«fc 

zfM&mzi 0 0 %-e&ofc 0 

T, AB Itt«©$'-£X>$'>£**y hfc:fr-l-$/-*X>U— 3 7 3A§ffl 

bfco ^47fc^bfc^D->«^TXhU;VtH^^-^^iJ- 
Z?3-~y h<Dl 0#@<DTli r^As p fcS#l2n"CVi<g>¥£:*it^L'fc° 
[3*4 7] 



314 7 



:5m— 




mtm 




WWLM 




No. 47 


0-1 OSS 


Th r 


Asp 


ACC 


GAC 
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) 

$V"73L=.y h©l OfSODTh r^G'l uiCMSIf £fcJ£>K:* pPT-DB 

^ 1 TfWRUfcp P T-D B 1 ©^7^5 HDNAlOngWili: 
bT2 5g^©PCR J KJS^fT-pfc. PC.RRjfeNo. 1 fck : 
4 9 IB^OD^-f "7— RT*M 1 3 Zf =7<i V— M 4 (E^m©IB#l## : 8 \Z.WM 
*IB«) 5 0 pmo 1 ^tf£»5 (SaricfcMf y H£iE1ifcO&# 

Kl«kS) T?, mm. (9 8°C) 1 5#, 7~-U>^ (5 5°C) 3 0tJ\ 
*(7 2°C) 12 0^©^*2 5lJ--f^;W»t)3g-rJltJc:J;Offofc. PCR 
RjSNo. 2te, MUT4^-7- (fB^m©IB3Wt : 9 KH2?U£lE«fc) & 
tfM r 3 (BB^J^©1B^I## : 1 0 fcB3#]£IBtt) £6-* 5 0 p 

■ mol^tTti5 0j«LO* bKfBfcO&^KlcfcS) T> PCRK 

jSNo. 1 tl^l«©a^fc«J:0-ffofc. PCRMo. l^No. 2 OR* 

»T«#5^L§fflVifcT^fn-^«l5ac» (7^n-XiSl. 011%) K: 

«fc 0 D N A WmWfo (OfttiT £ff o £ £ 5 , iHS D N ©#*E**KlBT? 
T> AB Ith«0'>-^X>-»^y h^^— bv—^X>+h-3 7 3A^ 

Ufeo *o«r*, ^4 8tc^bfe^n~>^^T-bu;vtH7^-^o^U- 

hOl 0#@OTh r^G 1 u fcttifc£nTV>£3f&?!IBt'fc. 
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[£4 8] 

&4 8 





(09/ OH*) 




mm®. 






No. 4 8 


i3 — 1 0#@ 


Th r 


G 1 u 


ACC 


GAA 



9) 

hODl OfSCDTh r^Tr p pPT-DB 

5Qfi«n?W«bfcpPT-DB10^5 HDNAlOngfe^ftlt 
UT2S«©PCRRj£&fTofc. PCRRSNo. 1H E#I£©E#I## •: 

5 o famo^M t-r^m i 3 y^-r 4 (sa^mc2@a?ij#-^ : 8 ke^i 

£8Bft) 5 0 pmo 1 ^fr:£»5 0 /i L(DI6 (tfj5K»^y H£?B^£>&# 

T\ (9 8°C) 1 5=g\ TX— U>f (5 5°C) 3 0^ 

j£(72°C) 1 2 0^©*^*2 5^^;V»03Ii'Ca:»C«fcOffofc. PCR 
fcJfcNo. 2tt, MUT4^7-f , 7- (@B^CDBB^J#^ : 9 KEfllfctB*) R 
tKM 1 3 (B3^J£<3D@H^J#-^ : 1 0 fcE?!l&lEfc) 5 0 p 

mo l^ty^ss oj*l©* mmttyhizmmv&mz&z) -c, pcrs 

fSNo. 1 fcRttCDJJMtsfcJzDfrofc. PCRJRjfcNo. lRtfNo. 2©SJ& 
»T«45-5/iL*fflV^T^fn-^«^» (7#n-*iftgl. 0li%) 

o £tf£> 2SS60U t^<HC^m-<fc0, ffWNo, 4 9» 

10 0 %~C$>-Dfc 0 
±|Bfll#^67;V'*USDSaffiasK:«kD^9^5H*lll«bfc. 



95 



WO 2004/056990 



• 




PCT/JP2003/016014 



[f4 9] 



^4 9 







75 /BIS 

mmm. 








No. 49 


0—1 0#B 


Th r 


T r p 


ACC 


TGG 



0) 

^it^OL-^ h(Dl OtiOT.hr^G 1 y iCgm-T^fctf)^ pPT-DB 

^iifilTiibfcpPT-DBKD^S HDNA1 0 ng^ili 
bT2@^05PCRJKiSSrfir^.fe o PCREJ^No. 1 BB#l&©iffifl)## : 
5 llBmcD^-rv-^Ml 3^M^-M4 (@B^J^^B3^J#^ : 8 tcBH^a 
£1310 5 0 pmo 1 ^tf£»5 0 ul,<Dm GBJfcfcMrv hfcflBflRO^fefl 1 

fc«fc*>) T> (9 8°C) 1 5$K T--U>^ (5 5°C) 3 #SR 

j^(7 2°C) 1 2 0®<O$kfr&2 ZfrnVM'tZ.t.fc&Vft'olto PCR 

. jg&No. 2«, mut4^7- (smnoysm^-n • v\zMm*&M) x. 

tfM 1 3 ^7<7-RV (@S^JS©SB^J#-% : 1 0 \Z.WM%:^M) 5 0 p 
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i*a*w*i o o %T&*orco 

v> & ^ x k j: o t - h u ;w t h ^ * — «H5^a&# <Dm.mmm £ ft s 



[*5 0] 

^5 0 















No. 5 0 


0-1 0^B 


Th r 


G 1 y 


ACC 


GGC 



l> 

KOI 0fS©Thr$Ty r fcB&T pPT-DB 

^M#!llTlf$Slbfcp PT-DB 10^7XS HDNA1 0 n g 
LT2«8©PCRJRJfc£ffofc. PCRK&No. 1H @B#l3t©iB#I#*§- : 
5 2fBife©y7-T^-S.t^Ml 3^-7^4 (@H^Ol2^J#-^ : 8 fclffiRI 
SflBfls) 5 0 pmo 1 ^fr:£*5 0^L©I (ffiJSRtt^y Mdf2^©^# 

KJ;*) t, (9 8°C) 1 5f2\ Tn-U>^ (5 5°C) 3 0fJ>, 

Jft(7 2°C) 12O®<D0kft&2 5^2)VWlQMirZ.£\z£.Vft'ot£o PCR 
KJfcNo. 2te, MUT47 P M7- (E#I£©IB?!I#*§- : 9 tdBE^JSriBlifc) R 
Z$M1 3^7<7>-RV (IB?U^©@B#I#-S§- : 1 0 (cSB^J^IB^) 5 0 p 

mol^M5 0//L^ (jffl^tt^y hKliB«t©*#fc«k*) PCR£ 
JSNO. 1 tra#CD»f^fcJ:t)ffofc. PCRRjSNo. IRtfNo. 2« 
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z$M$imz 100 %-€$>-Dt£o 

T, AB I»>/-^X>-»^^ h£rt-h->-#X>U-- 3 7 3A£ffl 

~7=L~y b<Dl OtSCTh r^Ty r ^gil$tlTV^*S:^bfeo 
DS5 1] 



^5 1 







mSB?!l©^flS 
















No. 5 1 


0-1 Of S 


Th r 


Ty r 


ACC 


TAC 



2) 

^Slt^-^ h©l Of|0Th r^Cys IzW^TZrcltolZ, p PT-DB 

^JfrPJlTfSiSLbfcp PT-DB 10^7X5 H'DNAl 0ngW« 
bT2««<Z>PCRKJ&&frr>&. PCRMo. 1 tt, E8l*©E*l#*t : 
5 3IS«©^ r 7'f 7-&tmi 3^v-M4 CEafi8W>fi2W#*: 8 ££31 
*IB«t) 5 0 pmo 1 ^*f£*5 0 u L<Dm htefB*R©&# 

tC£3) TT, JRk&tt (9 8°C) 1 Tn-'J>^ (5 5°C) 3 0^ 

J&(7 2°C) l 2 0l^©*#*2 5^^;Mft03S*rtt^«fct)ffofc. PCR 
JKj^No. 2H MUT4^-7- (£^<D@B^J#^ : 9 Kl£3?0S8B<R) S. 
tfM 1 3 ^7-f7-RV (gB^J^©@H^J#^ : 1 0 fc£?U£iBlft) 5 0 p 
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moimi5o<iLo» mm^y h\Z$m<D&M~&Z>) ~e> PCRS 

jgNo. l£ra#©jftm££Bffofc. PCROTo. l&tKNo. 2 0^ 

1 

owwa ioo %t?$>ofco 

T, AB IttKO'^X^'^^f ht^- h'>-^X>U— 3 7 3A£ffi 

^7 hODl OflOTh r^Cys fc»&£nTV*S*£fllKb;fco 
ms 2] 



^5 2 













mm 


No. 5 2 


0-1 o#s 


Th r 


Cy s 


ACC 


TGC 



3) 

h<D3 2fl©Va 1 £G 1 ytllt^fcfeC, pPT-DB 

H10iJ 1 Tllibfc pPT-DBl®^7^5 FDNA1 Ong^Hit 
UT2«&©PCRKJ&*fTofc. PCRSJSNo. 1 tt, B*«©Eai** : 
5 4fSm©y^-rv-S:^Ml 3 7 P ^-T^-M4 (@S^m©i3^J#-^ : 8 fc@B^J 
£!B*&) £3-* 5 0 pmo 1 ^i?£*5 0 L©56 GBlKtt^y bfcIBIifc©&# 
fc«k«5) T% (9 8°C) 1 5#, T~-V># (5 5°C) 3 0#, #SR 
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j& (7 2°C) 1 2 0#<D#:#£2 tDUgkQ&TZ.t.lZ&Qft'ott, PCR 

JKiSNo. 2fcJu MUT4^7-f7- (|2^m©Be^J## : 9 fcH2?U&IB*) R 
^Ml (fi#K8©SB?!l#*§' : 1 0 fc@B?!l£lBit) 5 0 p 

J&No. 1 tl^«©tftf^twJ:Dffofc. PCRKJ&No. IRtfNo. 2(DRf£: 

^T^5//L£^fc7#n-*m^M (7^n-«l. 011%) 
tfiliR^te 1 0 0 % o Tco 

T, AB m^O->-^X>^>^y h<h*- h^-*X>U— 3 7 3A^ 

-?=L-y b<D3 2#a0DVa 1 j&*G 1 y l£g^£*lTV^* ; £5§|gb>'c, 
[g5 3] 



^5 3 







75 /mi 

• aga ia jjv 

fi&fiu 




W&ffl 




No. 5 3 


/3 - 3 2#S 


Va 1 


G 1 y 


GTC 


GGC 



[UlWJl 5] x hij;ptH9^-iaa^*fiWbfeT3/Bfc«ft»©*# (5 
4) 

j8+h^ZL-^ h<£>3 7#KDPhe$Th r fcffi&TS&a&K:* pPT-DB 

1 TlILfe P PT-DBl®y7X5 FDNA1 Ong^K 
bT2ffim©PCRJK/fc£fTofco PCRJKJfcNo. 1 @B^m©@B^J#^ : 
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£fSS) 5 0 pmo 1 ^t?£M5 0 # L(D^ (ffiJ^tt^y M:iffifc<£>#i# 

\Z&2>) X\ (9 8°C) 1 5#> U >^ (5 5°C) 3 0f3\ #SJR 

j^(72°C) 1 2 0#O&#£2 5U"-f ^;W»D3g"rJlfcK:J:Dffofc. PCR 
£)ftN o . 2tt, MUT4^7^ , 7- (i3^J^©BB^I#-t : 9 £E?0£fBlR) & 
t^M 1 3 7 ? 7 / f?-RV GE#I^©I3#I#*§' : 1 0 KlK^JSflBtt) 5 0 p 

£ 0 DN AJ&ffi£»©#*T&fTo fc £ £ ^ *t*SE> N A*«l©#«BWWB"C*fc 

, Jim mmm i t±<m vmmz& k> , jbshbs!#n o . 54 stt^o 

73.- y b<D 3 7#@©P h e h r fc11ft£nTV*£>3f£aHBb&. 
»5 4] 



5 4 











smiif 




No. 54 


/3-3 7#a 


Phe 


Th r 


TTC 


ACC 



5) 

p-V-JrL-y h<D3 7t@OPhe^A 1 a \zWW?2>t£#)\Z, pPT-DB 

1^X5 KDNA^iltUT, HWJi tRI*©tW^fcJ:t)«fl:^ftWfe* 
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^I^lTiSUfcpPT-DBl(D^7X5 FDNA1 0 ng^lli 
LT2ii©PCRTOff^fec PCRJRJfcNo. 1 fck BB^J*©iB2?iJ#^ : 

&IB4K) 5 0 pmo 1 ^tf£*5 0/iL©i b\Z.%3M<D&W 

\Z&Z>) T> f«14 (9 8°C) 1 5#> 7~*-l) (5 5°C) 3 0$\ #SS 
^(7 2°C) 1 2 0^©*#*2 5«!J--f ^;M»03B*riltfc«fcl)ffofc. PCR 
JSJfcNo. 2\t. MUT4^7-f7- (|3^0iH^J#^ : 9 fcHB^iBfc) R 
ZfiM 1 3^V-RV (@3^m©SS^I#-^ : 1 0 fcB22F!l£IB«) 5 0 p 

■ ■ 

mol^i5 0)i/L©i Gi&J&te^ htdfHic©^#^«kS) T\ PCRS 
J&No. 1 t|^«fiD*f^K:J:t)ffofc. PCR>KJSNo. lR^No. 2(DfcJfo 

mrm&s vLzm^frrxu-xmrnm (7^n-x«ti. oms%) 

* • 

. mimm it±< mcmmzk v , ^st^m^N o . 55 s#feo 

t^MlR^l 0 0 

±|B«#^6T;V*USDSii6ffifeK:«J:t)^X5h**W«bfc. «V> 
T, AB I ftiC^^X^v'^^y h tt- h ->-^X>f - 3 7 3A£ffl 

73.* y h£>3 7t@0Phe^A 1 'aKiaiftSnT^S**fliei<fc. 
[^5 5] 

3*5 5 







75 
fil&fjff 


mm®. 


fiSIKt 


mm 


No. 5 5 


0-3 7#S 


Ph e 


A 1 a 


TTC 


GCC 



[^17] -hU^bH^^-ifStt&^UfcTSyHiB^fr©^ (5 
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6) 

0^3.- y b<D3 7#@©Phe£Leutce^T£fci&te:, pPT-DB 

»J 1 TiSbfcp P T - D B 1 ®^7X 5 HDNA1 Ong^ilt 
UT2«ii<J9PCR£jfc£fTo;fco PCRJKiftNo. 1 tt, @a^M©SH^J## : 
5 7^d,m,(D^y^^-mSMl 3 7?'('?-M4 (IB^©@H^J#^ : 8 
£fBife) 5 0 pmo 1 ^ty^:«5 0 // L<£>^ Gfi^tt^y M£SEifc<£>&# 

\Z&&) T\ «14 (9 8°C) 1 5f3\ T^-U>y (5 5°C) 3 0f3\ 
j£(72°C) 1 2 0#0>##£2 5^ ^;M*t)jSi"Jlt K:<k Off ofc. PCR 
gjgNo. 2tt, MUT4^7-f^- (@H^©SH^iJ#-^ : 9 \zMF\&1&ffi R 
tfM 1 3 ^M^-RV (@H^J^©@a^J#-^- : 1 0 \zm&l&Wffl) 5 0 p 

moit^ti5 0/<L(D^ cm^«^y b\zmm<D&mz&%>) t?, pcrr 

UNo. li:K«©tftmc«kt)fft?fc 0 PCRS^No. lMo. 2 
1^7^5 /i LSfflVifc7f D-Xtl^ft C7#n-*«J£1. 011%) 

±|B«#:^&T;i/*USDSttmfefc«kD^9X5H*W»bfc- «V> 
^fe^x^^tC«koT^hU;WbF^^-if«e^^©^SiB^JS:^ 

9 
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»5 6] 

^5 6 























No. 5 6 


3—3 7#@ 


Phe 


Leu 


TTC 


CTC 

• 



7) 

£+h:7*aL-y h©3 7S@<DPh e£ I 1 e \ZW.W£? Z>tc#>\Z., pPT-DB 

UT2SS<BPCRE*&&fr3fc. PCRRJSNo. 1 lB?ll^<£>@B?<l#*t : 
5 8 3Btf ©^-f T-RtfM 1 3 y^-<^-M 4 (@a^'J^©@B^J#^ : 8 fcK#l 
S|B«t) 5 0 pmo 1 ^^:*5 0 // L£>^ Gfcjjfcfct^r y bK:I3«&a>#E# 

fc:«kS) *C, S&Xtt (9 8°c) 15t, T--U>^ (55°C) 30t> #SR 
J&(72°C) 1 2 0f®^2 ^^SiDigT^^^Off^fec PCR 
K^No. 2«, MUT4^T- (@B?m<Z>BB2»^ : 9 fcE^II*SB«) R 
U^Ml (IH^cD@H^J#-^ : 1 0 \ZWM&&W£) 5 0 p 

mo l^tr£*5 0 //L<£>m GI&JfcfcMrry bfcIB«©*#fc:«k*) PCRK 
gNo. 1 fcRHSlOtifffc.fcDffofc. PCRRJfcNo. IRtfNo. 2(DKfo 

&Tm&5 /iL^^fc7^n-Xt» (7^n-XilSl. 0fl*%) 

T$&8RMZ 10 0 
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[S5 7] 



5 7 







75ym 


mm®. 






No. 5 7 


0-3 7#a 


Ph e 


I 1 e 


TTC 


ATC 



8) 

h(D3 7#acDPhe^Va 1 fcftt?)fcJ6t, pPT-DB 

HWJlTiMbfcpPT-DB l©y^7,5 FDNA1 Ong^ilt 
LT2@ii<DPCRR^ ; £fT-2fc, PCRJK^No. 1 E^©BB51I*# : 
5 9fB«c©7 p ^-r^-S.tJ ? Ml 3^-f7-M4 (|H^m©B2^I#-^ : 8 fcE?U 
Sflffltt) 5 0 pmo 1 ^fr±*5 0 u L<D% GttfcfcMry H£fB®<Z>^# 

\Z&2>) T> .S»3Ett (9 8°C) 1 5f3\ T--U (5 5°C) 3 0$!\ 
i^(7 2°C) 1 2 0^©*#*2 5^^;V«t)jg-rJltK:«fc0ffo/t. PCR 

l 

t/M 1 3 ^M^-RV (@H^mcD@2^J#-^ : 1 0 fcBB98*IB«t) 5 O p 

mol^ii5 0//L<^ (jfl^tt^y hK:flB«t©*ftKl«fc*) T?, PCRH 
fgNo. ltra«©»f^K:*Dffofc. PCRfflo. IRtfNo. 2 
^71^5 ju L^^fc7^n-XS» (7^D-X«lll. 011%) 
«k 0 DN AJWB**©^«f £ff o <h £ 3, *tMID N AM^<OW^EiflVm^ft 
o £JL«, 1 HI D»f^fc«k 0 * 7BfM0BM*N o . 5 8 
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0S5 8] 

^5 8 























(/31*7':i-?M*J) 


tg&ftt 






No. 5 8 


/3 - 3 7#@ 


Ph e 


Va 1 


TTC 


GTC 



9) 

' £+h:/n->y b©4 lf|©Ph e£G 1 uteflMfcTSfc&K:* pPT-DB 

^»Jl^lSMb^:pPT-DB KD^^XS FDNA1 0 ng^ilt 
bT2Sil©PCRSJ«Sffofc. PCRMfSNo. 1 tt, B#«©E2fl#9 : 

5 0 pmo 1 ^fr£S5 0 LCD^ (jfildStt^y McfBm©^ 1 
££3) T?, ftttt (9 8°C) 1 5 8\ 7--'J>^ (5 5°C) 3 0#, 
jft(7 2°C) 1 2 0#<E>«&#£2 5^ ^;Mft03g*rJltfc«3:Otfofc. PCR 

t*M 1 3 ^7 / f"7-RV (@B^>J^©SB^J#^ : 1 0 XzMW&^M) 5 0 p 

mol^tfii50/iL©^ MZtB*©&ttfc«k*) PCRS 

KNo. 1 tmWiOWiftte&Qffilto PCRJKJSNo. l&tfNo. 2©Rfc 
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ztmsimzi o o %T&ofco 

T, AB Itfc»0'>-^X>^>^y b<h3— hv—^X>U— 3 7 3A£ffl 

?ZL~y h<D4 l#@(DPhe^G 1 udlH^ntV^f^lIlfc 
[315 93 

^5 9 







75 /K§ 








No. 5 9 


3-4 1#B 


Ph e 


G 1 u 


TTC 


GAA • 

* 



0) 

je+h^n^ h©4 l#@£>Phe£Th r Hfit^fe*};, pPT-DB 

mS^il 1 tpfil/fc p P T — D B 1<Z>^7^ HDNA1 0 ng^iit 
UT2@m©PCRS^^ffofe 0 PCRS^No. 1 «> iB^J^©E^I#^ : 
6 lfSifc^T^^-R^Ml 3^^-M4 (I3^JS©@B^J#-^ : 8 IcSB^J 
£1B$0 5 0 pmo 1 ^t?£*5 0//LO^ (Iftrf&tt^^ bfcBSftO&fl 1 

K:«k5) Mtttt (9 8°C) 15^, 7--'J>^ (5 5°C) 3 #SR 
Jfc(7 2°C) 1 2 0 2 5^£;i4fttf®T££fc<fc0fro&. PCR 

Mo. 2tt, MUT4^7-1 , T- (K^&®S3?»HMf : 9 tC@3^JSrSE«K) R 
ZfU 1 3 7-RV (@B^©SB^J#-^ : 1 0 \zM&\ £IB^) 5 0 p 
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mol^^l5O/<L0« TO^fhfcffitC^KiS) 7?, PCRM 
j»T«t*5/iL*fflVifcT^fD-X«^*» (7^n-^«ftl. 011%) 

T, ABItiO^I»>^^ b->-^X>U— 3 7 3A5ffl 



[£6 0] 



^6 0 



No. 6 0 



13-4 1 



Ph e 



Th r 



TTC 



ACC 



mmm2 2-\ -y\))v\iY7*-vm&*mf\stt^;nwmfc<Dnn (6 
i) 

jS^a-7h©41fS0Phe§Al a ^g$tr£fc#>^ pPT-DB 



^WiJlTriiSll/fcpPT-DB KD^^T.^ FDNA1 0 n&&&*ffiMb 
LT2S^<7)PCRjK)ft : &fTofco PCRKJ&No. 1 tt, BB#IS©E?!l#^ : 
6 2fEm<Dy^-f ^-RtfMl 3^-7-M4 (@e^©@H^J#-^ : 8 tCiB^U 
£fe*D 5 0 pmo 1 ^fr:£S5 0 u L<D^ (XMS&y hfc:IBIfc©*# 

fc«kS) T, JNlXtt (9 8°C) 15H>, T--U>^ (5 5°C) 3 0$\ #SR 
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/&(72°C) 1 2 0#©&#£2 5^i7)VmX)MTZ.t\Z^n'o1t 0 PCR 

hj&no. 2«, mut4^^t- (M^mommm^r: 9\zmm^m) & 

r>*M 1 3 (@S^cDiB?iJ#-^ : 1 0 lClB?U£i3*t) 5 0 p 

moi^ii5 0/iL©i mmz*y h\zmm<o&mz&z>) x\ pcrs 

$No. 1 Lffimommz&Vft'ofc.o PCRJSJftNo. lWNo. 2©^ 
^T^&5 AiL£^fcX:ffn-X«^<Wj (7#n— 011%) k 

[*6 1 ] 



^6 1 















B&ttif 








t 

No. 6 1 


0-4 1#B 


Ph e 


A 1 a 


TTC 


GCC 



[§£»J2 3] - h U Jl/fc H 7^-^tt=£^b&7 5 / (6 
2) 

/S+h^rL-^ h©4 l#@©Phe$L e \i\zM.&TZ>fc#>lZ, pPT-DB 

H«Jl*^HMbfcpPT-DB 10^5^5 HDNA1 0 ng^ilt 
bT2ffiM©PCRj&/ft£ : f?ofco PCRS^No. 1 Kk E^m©@a^J#^ : 
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m 
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mZW.) 5 0 pmo 1 ^tf:£*5 0 fi L(7)t^ (Mfitittty hfc8Blfc<D&# 

KJ;3) Tf, fftastt (9 8°C) 15#, y--U>^ (5 5°C) 3 0^ #SR 
(7 2°C) 1 2 0&®&#&2 5U"«f ^;H^05g-r31<iilC«fc9ffofe. PCR 
JKJ^No. 2«, MUT4^T- (B*l3WHEa»# : 9fcEW*C«) & 
r*M 1 3 ^7-f?-RV (RaKftCDSSaHH* : 1 0 l£@B?>J£fB^) 5 0 p 

0 O . 1 fcH«©lif^fc:«kOffofc. PCRSJSNo. IRtfNo. 2©KJ£ 

rftiifWi ioo %-T?$>~z>r£o 

t, AB Itt»0'>-^I>'»^y hfct-h*>-^X>^-3 7 3 A£JS 

b<D4 1 f g® P h e e u tti^tlTV^f ^iitfeo 
C^6 2] 



me 2 











twt LA* r t 




No. 6 2 


/3-4 l#B 


Phe 


Leu 


TTC 

• 


CTC 



3) 

b©4 l#S©Ph e£ I 1 e i:ftt§^*t« pPT-DB 
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»JlTiSUcpPT-DBl ©^7X5 HDNA1 0 ng^Miiit 
bT 2 S^CD P C RKfo&ft •=> tco P C RKJ&N o . 1 lE^cz>@E?!l#-i§ : 
6 4fE*W>y^ V— &tfM 1 3 ^7-f^-M4 (lE^McDiB^J^ : 8 tdlH^J 
£15^) 5 0 pmo 1 ^t?^M5 0 u L(D^ G&j£KMry H£fE*c<£>#:# 

££3) T\ (9 8°C) 1 5#> >^ (5 5°C) 3 OfK #SR 

j£(7 2°C) 1 2 0#<Z>^#£2 5^-r^;^05I-r^«h^J:Dff"pfeo PCR 
SJ&No. 2H MUT4^v- (BB^JS©@H^J#^- : 9 fc@3?!!£fB«) & 
tfMl 3^7tRV (iB?iJ^<E>@E?!J#-5t : 1 0 tC@B#J£fE*D 5 0 p 

moit^i5 0/iL®^ mm**? Y\z.%m.<D$kmz.&z>) t% pcrr 

■ 

CT#5 /i L^ffi^fe7^n-xl^l C7#n-xi^i. oii%) 

7=L~y h(D4 If SODPh e7^I 1 e teW&ZtlX^&^&WMVtZo 
K6 3] 



^6 3 





(/3^7*x:?H^) 






HelPf 




No. 6 3 


3-4 i#a 


Phe 


I 1 e 


TTC 


ATC 



ill 
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4) 

0^^fiL-y h<D4 If iOPhe^Va 1 fcgtfe^Sfc&Kl, pPT-DB 

mmm 1 -vmnvrzv pt-dbi ©^7x$ fdna i ong &&*mMt 

VT2Wm<DPCR&Lj&&ft*Dft. PCREtJfcNo. 1 iB^m©K?!l## : 
6 5SB*©^7-f T-RrJtM 1 3 ^^^4 (E#l£<0li?U#S- : 8 icSH^J 
£BB«) 5 0 pmo 1 ^t?£*5 0 L©^ G&jfcKMry hlC|3^<D^# 

-e % (9 8°C) 1 T--U>^ (5 5°C) 30#, 

j£ (7 2°C) 1 2 2 5+K OVnVU-f Z\£lZ X Off ofco PCR 

SJfcNo. 2te, MUT4^7- (KR1*©B?!1#% : 9 kl£*l«ett) R 
tfMl S^-f^-RV (@B^©@H?!l#-it : 1 0 fclB^IB^) 5 0 p 

mol^tril5O|fL0» (ttiagtt^y Mc|B«©*#fc«k*) PCRR 
jgNo. Itl^«l©tftmc«k0ffofc. PCRKlfcNo. lS^No. 2<DRf& 

j»T**5jwLSfflVifc7^n-x*«*» (7^n-XiSl. 0«»%) t 

«fc D D N Aigi|ism$l©##r £fro fctC^, JfliD NAlHO#ft«Tffc 

T> AB IftU©^— ^X>3/>^y hi:*— #X>U— 3 7 3ASffl 

bfc» *©»** « 6 4 fc*l/fc^ D->K*V>T= h 'J J>t H 9^- fe?©£1t 
^'n - >v h(D41#@©Ph e#*V a 1 K:fKftStlTViS**?S®Ufc. 
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[^6 4] 



9U— 




D9JA 

SfKlQ 








No. 64 


* 


Phe 


Va 1 


TTC 


GTC 



[^»J2 6] -hV)vt\ ( 7*-^&*&&^fr75.yM.mmfc<omm (6 

5) 

^ h©4 6fl©Me t £G 1 y l£Sgrr& pPT-DB 



»j 1 P P T - D B 1 0^7^ 5 FDNA1 Ong^« 

UT2ii<JDPCRHMffofc. PCRKJ&No. 1 IE?!I^©I2?U#^ : 
6 6fE*©:7^V— RtfMl 3 7 p 7^f^-M4 (13^©@3^J#^ : 8 td@3^U 
£iBflfc) 5 0 pmo 1 ^tr£»5 0 // L©^ (*&ffcfcMry hteSBtt©*# 

fc<fc*) T?, (9 8°C) 1 5#, 7--V>? (5 5°C) 3 0#, #SR 

fS(7 2°C) 1 2 0#©^#*2 5+K #)VWiK>T%?Z-£lZ£.K)fT'DtZo PGR 
KJfcNo. 2«, MUT47°7^fT- (E#l£©IBWt : 9 KlE#l£BB«) R 
tfM (gB^<Z>BE?!l#-f§- : 1 0 teiB^JSia*) 5 0 p 

mol^ti5 0/iLOl GfiJfcKMrV bfclB*©*frfc.fc*> X\ PCRK 
JftNo. 1 tRfll©afcfPfc:J:0ffoit. PCRJKfSNo. lMo. 2 ©HJfc 
»7ffi*5 /< LSffl^7Jtf D-^«a*» (7*n-X*tl. 011%) Id 

. mrnm it±< rnvmrnz*. v > jgfHEtfe#N o . 6 5 

tf8*W* 10 0 %T&ofco 
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6 5] 



^6 5 







75 y&i 

gffefCf 








No. 6 5 


0-4 6#B 


Me t 


G 1 y 


ATG 


GGG 



c^«J2 7] nhu;wtH7^-if«tt^itb^:r^/mgm^^# (6 

6) 

jSit^- ^ h<D4 6#l©Me t $Ty r fc©^-£fc#>lc:, p PT-DB 

HJSMlTPMbfcp PT-DB 1 CD^XS FDNA1 0 ng££-*£l§!£ 
tt 2 Sgt<£> P C RSJft£ff o fc„ P C R^JftN o . 1 fcL ia^O@3^J#-^ : 

6 7 iem©y^-r v-^ikm 1 3 y^-r ^— m 4 (sb^j^cdis^j#^- 8 kub^j 

£fBfc) 5 0 pmo 1 ^t?£*5 0 juLtDi McfB*fc£>^# 

fc«kS) $m& (9 8°C) 15», T--U>^ (5 5°C) 3 0#, ftfiR 
jft (7 2°C) 1 2 0#©*#*2 5^^;i4*05&rJlt^«fc0fi : ofc. PCR 
JgJftNo. 2«, MUT4^7-TV- (@B^m©@H^J#-^ : 9 iCiffiWSrIBKt) & 
tfMl (ia^CD@H^!l#-^ : 1 0 K:@B?iJ£lB*&) 5 0 p 

moimi5 0//L(D^ (jfififc^y hKHB«©*#»c;«kS) *C, PCRR 

o mk. mmm 1 1± < m vmmz& o , ^^m^N o . 6 6 
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xsmumt 100 

T> AB I ti(D^X>5/>^7 7 3A£ffl 

h<D4 6#@<£>Me t^Ty r fcllftSftWSVftlMBbfc. 
»6 6] 



^6 6 

























BsHu 






No. 6 6 


J5-46SI 


Me t 


Ty r 


ATG 


TAT 



[^2 8] - hU;VtH^— tf«tt««»Ufc7'5/BftWl»©flJtfl' (6 
7) 

p+r-f3--y h(D4 6SS©Me t £L e u^g^T^fc&K^ pPT-DB 

^^JlT^bfcpPT-DB 1 CD^^X^ FDNA1 Ong^ili 
LT2fKgC!>PCRKj£*fTofc. PCRKJfcNo. ' lfciU E#IS©BB#!S** : 

£IB*c) 5 0 pmo 1 ^tr£*5 0 ju L©^ GBJfcfcMfy HcfBifc©&# 

te«k3) T\ i&^te (9 8°C) 15^ T--U>^ (5 5°C) 3 0t, #SK 
jfc(7 2°C) 1 2 0#<£>^£2 5it-f ^^DjgTCttCfcOffofeo PCR 
SfSNo. 2te> MUT4^7- 0E^»©KW»J»: 9 fCia?iJ£fEifc) 3fe 
tfM 1 3 ^-f^-RV (@H^cd@H^J#-^ : 1 0 l::@3?!l£l2m) 5 0 p 

moimi5 0//L©I «f^^ hfcfBflfeO&ttfc.fcS) T% PCRS 
jgNo. li^HSI©»fPK:cfc0ffofc. PCREOfrNo. lMo. 2<DRJ& 



115 



WO 2004/056990 





PCT/JP2003/016014 



X$WRM% 10 0 %-Q$>~dTco 

h©46 #g ODM e tReu fc«ftSnTV>5¥«:?iHBL'fc. 



7] 

i 

^6 7 



« 


(/3?7':c?M*3) 




mm®. 


Wmffl 


etas 


No. 6 7 


j3-4 6#a 


Met 


Leu 


ATG 


CTG 



[«^J2 9] =. hV)v\iF7?-vft&*&mvf£7^;nmm&<Dm% (6 

8) 

£+>-^L-y h<D4 6#S©Me t§Ly s \zmW& Z>fcSb\Z, p PT-DB 

mMmi^mU^tcv PT-DB FDNA1 OngSMit 

LT2@^<DPCR£jS£fTofco PCRR^No. 1 @B^©1B^J#^ : 
6 9 fBic©^^-r "7- 1 3 -J^-i T-M 4 (1B^'J^©@B^J#^ : 8 fcSH^J 
*IB<K) 5 0 pmo 1 #tf£»5 0 u"L<D% (MMi^y h\Z.mW.<D&W 

\Z£Z>) T> tm& (9 8°C) 1 5#, T--U>^ (5 5°C) 3 0#, #£R 
J&(7 2°C) 1 2 0|^(D^#*2 5if-r^;V^t95gT^^^.J;DfTofco PCR 
KJfcNo. 2fck MUT4^7- (SmtVDWmtt: 9 KlE^J&ffilft) R 
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mo l^i?£»5 Ou'LOZi (.ffiJ&\Z*y b\zm&<Dg*mz&Z>) PCRK 
Zm&mZl 0 0 %T&ofco 

T> AB I%hM©v'-^X>>'>^-/ F£s}— F~>— ^X>+h-3 7 3 ASrffl 
Vifc^T^^&KcfcoT- h U;Vt F^-if»fe™#<Z>*£Sia?iJ£:&5£ 

^6 8] 



6 8 







• 


mum 






No. 6 8 


0-4 6#S 


Me t 


L y s 


ATG 


AAG 



I 



mmm 3 o ] - h u jv t f ^ ^ -if u^r ^ y ( 6 

9) 

h(D46f@OMe t £As p \ZW&~? ZfrtblZ, pPT-DB 

HDNASisttT, mmmi tmm&mmz&v&ttLwmwfcm. 
^mmi-cmmvrcv pt-db kd^xb. fdnai o ngwut 

7 0 fBifccD^-f ^-&££M 1 3 V-M 4 (@H^CC>i3^J#-^ : 8 \zm&] 
£IBfD 5 0 pmo 1 #t?±»5 0 ju OS&J&te^-/ H'lBtfc©^ 

fccfc£) (9 8°C) 1 5#, TX-U>^ (5 5°C) 3 0#, #SM 
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J&(72°C) 1 2 0 2 51J-r^;^03Ii"Jlt^«kOfTofc. PCR 

jRjfcNo. 2H MUT4^T- GEW*©KW#^ : 9 »Ci3^%fB«) & 
(jtMl (lE^CDSE^Wt : 1 0 tcffi^l&ffifc) 5 0 p 

molttfM5O/iL0l Gfijfctt3fy hKiiam©*frfc**) PCRS 

fSNo. 1 £ITO©S^fc<fc!3fToJfc. PCRRj&No. lMo. 2<Dfcfo 
tfiUW* 10 0 %T&ofc 0 

T, AB I 7 3 A£ffl 

Zf3L-y h<£>4 6f@OMe t^As p Hti$nt^5*2:l^l/fco 
[SI 6 9 ] 



9 



• 












No. 6 9 


0-4 6#B 


Me t 


Asp 


ATG 


GAT 



0) 

0 hOD4 8fl©Leu^G 1 ylCfit§^t> pPT-DB 

^Jfi^lTWfibfcpPT-DB 1 (DZfJXS. FDNA1 0 ng^ilt 
UT2SiC!)PCRSMfrofc. PCR^^No. 1 Rk E^©B3^J## : 
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7 1 |B*W>^7-f T— RtfM 1 3 T^-f "7— M 4 (iB^J^©@a^J#^- : 8 KlBffifll 
£lEi&) £^8-* 5 0 pmo 1 ^"^*5 0 u ~L<D^t (M&ttfry M£ffi*fc<£>^# 
\Z&Z>) f»£tt (9 8°C) 15#, T--U>^ (5 5°C) 3 #SS 
j&(7 2°C) 1 2 0f©^2 5lM^;^0M-r£££<£9ffofc o PCR 

XSM 1 3 ^f^-i"^ — RV (iE#I^GDiB?iJ#-5§- : 1 0 KlEyiJ&HBIK) 5 0 p 

moimt5 0//LO^ (ffl^tt^ryM:E«©*#C«t5) ^ PCRS 
UNo. 1 £|^#©titfMC«kt>fTo;fc. PCRE^No. l&^No. 2<DS/& 
^T^5//L^fflV^cT^n-7,«^»J (7^n-Xitl. 011%) \Z 

T, AB ItiO^X>>'>^7 b£3— h5/-^X>D— 3 7 3A^ffl 

Zf=L^.y h(£>4 8#@£>L e u#*G 1 y ^g^^tlTV^^^^IMb^io 
[S7 0] 



^7 0 





^Hj3f 


















No. 7 0 


0-4 8#S 


Leu 


G 1 y 


CTG 

■ 


GGG 



1) 

J g+f-^ , ^Ln^ b©4 8#@©L e uSrA 1 a fclMl"f*5;fc#>fc» pPT-DB 
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UT 2 5ffiif <£> P C R JKJ&^ff o fco P C RHi&N o . 1 teu @B^©@3^J#-% : 
7 2fE*c(£>^^— RtfM 1 3 ^M-?-M4 (SH^I^©1H^J#-^ : 8 fcSH^J 
SEUE) 5 0 pmo 1 ^t?£*5 0 uh<D& GKUfctoMry Hcf2^<Z>^f$ 

Idcfc^) T\ ftttt (9 8°C) 1 5fK y--U>^ (5 5°C) 3 0#, #SE£ 
j&(7 2°C) 1 2 05g!><D3M^£2 51M Ofrofco PCR 

RJftNo. 2te> MUT4^V- (@B^©@B^J#-^ : 9 fcK^I&SBtt) & 
tfM 1 3^7-1"7-RV (@E?»JS(2>ia?ll#-*f : 1 0 K@B?!l£B3«c) 5 0 p 

mo l^tf£*5 0 juL©^ (Jjfl^tt^ryhfclElt^fr^J:*) ^> PCR^ 
J&No. 1 i|W]#(D^^cfcOffofeo PCRMf&No. lRtfNo. 2 

hC04 8f @©L e u#*A 1 aKHWft3tlTV^S**ltl8bfco 
«7 1] 



^7 1 









warn. 






No. 7 1 


0-4 8#B 


Leu 


A 1 a 


CTG 


GCG 
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2) 

PV?3.-y h(E>4 8#S0L e u£Va 1 ^TcidlZ. pPT-DB 

^JS^lTliMbfcpPT-DB 10^7X5 HDNA1 Ong$#« 
LT2eS©PCRJRJfc&frofc. PCRR$No. 1 fct, SH^m^iia^J#^ : 
7 3|Sic©7 p 7-rT-WMl 3^T-M4 (@S^©@B^J#-^ : 8 tcSB^J 

SlSSt) 5 0 pmo 1 ^tr£S5 0 // h<om (MMtty Y\zWM<D^ 

■fc«k*) 3*1* (9 8°C) 1 550>, 7=.-V>tf (5 5°C) 3 0f5\ 
j£(7 2°C) 1 2 0^<O*fr&2 5^^;W»03g"rc.i:fc«kDtfofc. PCR 

tfMl (@S^©@3^1#-^ : 1 0 KlBB^ISflB*) 5 0 p 

mo l^tr^S5 0/iL©* mm**y MclB*©*frfc.fc*) ^ PCRS 
J&No. 1 t^«<Dlftf^^J;0ffofc. PCRSifcNo. lRt^No. 2 ©Rj£ 

«kDDNAiiffi^«©##T&fT-3£££ ; 3» JIMBDNAje*©^***!**^*^ 
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mi 2] 



^7 2 







• 








No. 7 2 


0-4 8#a 


Leu 


Va 1 


CTG 


GTG 



Hdt«3 4] -hU;VfcF7^— t?«tt*««fbfcT5/BISIftfr©^«. (7 
3) 

jSit^a-^ h<D4 8f @0L eu^S e r £gt&T£fc#>K^ p PT-DB 

Mt&ffl 1 "VfflMlsft p P T — D B HDNA 1 0 ng^ilt 

bT2Si©PCRH^fTofc. PCRRjSNo. 1 tt, K^*©B5«#^ : 
7 4f5fc<£>:/^-1"7— RtAil 3^MT- M4 (iH^^>iH^J#^ : 8 tcSS^J 
£fEfc) 5 0 pmo 1 #tf£A5 0 u L <D?£ (W^y M£fS*&£>#:# 

££3) T% fMtt (9 8°C) 1 5fJ\ T^-U>^ (5 5°C) 3 Of*. #SR 
g (7 2°C) 1 2 0#OD3M££2 5^^;m03gTCtlC:«fcDffofeo PCR 
SJ&No. 2WU MUT4^-f7- (E^»©EW»* : 9 fcBB#l&iB*) S. 
I>*M 1 3 (@S?iJ^<Z>IE?'J#-*§- : 1 0 KMn^WL) 5 0 p 

molttiii5O/iL0l (ttjfttt^y Mc|ffl«©*fl s fc:«k*) ^ PCRR 

jSNo. Itl^«l©»f^^«fc0ffofc. PCRMo. IRtfNo. 2 ©Sift 
»7«#5/iL&ffl^fcT^fO-^«^li»i& (7^fn-Xlgl. 0**%) 

T> AB I^Ov'— ^X>'»^>> bt^— hS^-^X>1t— 3 7 3A£ffl 
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*?ZLZ.y h<£>4 8#@£>L eu^Se r K:B^£*lTVi&*£*t^bfc 0 
[*7 3] 



^7 3 





( 0 $7* n^H^g) 






Wmffl 




No. 7 3 


0-4 8#S 


Leu 


S e r 


CTG 


TCG 



4) 

hCD4 8#@<£>L euHh r HfitS^fet, pPT-DB 

t 

■ 

^EJfiWl*tfWi4bfc.p PT-DB 10)^7X5 HDNA1 On g^iii 
bT2SffiS©PCRKJiS&ffofe. PCREJSNo. Hi @3^©@2^iJ#^ : 

£fB*fc) 5 0 pmo 1 ^tr£»5 0 ju LCDJfe WL&ttttv htetBftO&fl 1 

l:,};^) (9 8°C) 1 5#, >^ (5 5°C) 3 

j£(72°C) 1 2 0#©*#*2 5^^;V»03g-rj:ifcJ:Dffofc. PCR 

rj?M 1 3 ^7<7-RV (@3^©SB^J#-% : 1 0 IdSB^I^IBic) 5 0 p 

moimi5 0//L®l OWtt^y MClBit©*frlCJ;*) T\ PCRE 
«No. 1 tlnI«©»^«J:Dffofc. PCRSfSNo. l&tfNo. 2 ©RjS 

o uss^i 1 1 £ < uaw^fc <fc o , j&sneife#N o . 74 
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zsmvimz 100 %~c&^>tco 

Site. ±ffimfcfr*>7)VtlV SDStffiffl^CkOy^X^ K£S8§JLfc. Wt^ 

73.- y b<D4 8#SOL e u^Th r CIl^tlTl^f §iiL/fe. 
K7 4] 



^7 4 







75 /mi 


mmk. 


fi&ifr 




No. 7 4 


0-4 8#g 


Leu 


Th r 


CTG 


ACG 



[«^3 6] zhg^tF^- lf«tt*^bfer^/mgm^©5l# (7 
5) 

jS+f-^L-y h®4 8#Stf)L eu^A r g ^S^t"^fe^^> P PT-DB 

HIWlTiil/fcpPT-DBlO^X^ HDNA1 0ng§#«t 
UT2@^PCRRJS^ffofc e PCRSJSNo. 1 te, @3^©IH^J#-^ : 
7 6|Bm©^^-rv-^Ml 3/7^^- M4 (@B^(D@B^J#^ : 8 \ZWM 
SSStt) 5 0 pmo 1 ^tr£»5 0 uh<D& GfcfifcfiMry h\zMSMt<D$kft ' 

7?, H*^tt (9 8°C) 15#, 7--U>^ (5 5°C) 3 0#, frgjR 
J&(7 2°C) 1 2 0#GD<&#£2 5-y-<^;WR0jg*TJltK:«J:DfTofc. PCR 
£JfcNo. 2«, MUT4y^-TV— (1B^(D@3^J#-^ : 9 fc@B?U£ffiifc) & 
mil 3 ^7<T-RV (E#ia©E#i#*§- : 1 0 ICilB?!! £IBfc) 5 0 p 

mo l^tf:£S5 0 jt/L(£>m GffljfcW^y MClB«0*frK:J:*) t» PCRS 

«no. i Lmm<Dmmz&v?T-z>r£ 0 pcrs^no. i&££no. 2©^ 

^7t§ 5 ju L ^ffl V^c7^ n -Xlg^i (7#n-x»]£l. 011%) ^ 
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zm$v&yzi 0 0 %-v$>-dTco 

T, AB I^CD5>-^X>v'>^^ h<h^— his— ^X>it— 3 7 3A&J1 

hCD4 8#l©Le u^Ar g fcff&Snwa^SriSfgLfco 
[17 5] 



^7 5 















No. 7 5 


0-4 8#B 


,L e u 


At g 


CTG 


CGG 



6) 

■ 

£+h:/rLXy h(D5 l#@£>Phe£A 1 aHiIt§fcJi)l:, pPT-DB 

il^lTHllfcpPT-DB 1 (D^yX^ HDNA1 0ng^« 
lT2il0PCRKiS^lfofc. PCRM^No. S3^<E>g2?!)#-^ 
7 7|B^©y^-i'^— RtfM 1 3 ^Y-M4 (E^J*©E^I#-^ : 8 £E?Q 
£fB*fc) 5 0 pmo 1 ^tf^g5 0 ju L©^ (*U&tt*y Mcifl*c©3M$ 

te«fc*) T, ft&^1& (9 8°C) 1 5 50?, TX-'J>^ (5 5°C) 3 0#, 
j£(72°C) 12 0®<Dgtft&2 5^#)mK>m'rz:t\Z&Vff^fco PCR 
Mo. 2te> MUT4^"7- (M&mcDmFm^ : 9 fcffi#l£K*0 & 

rjM i 3 ^^-r v-r v (m&mowi&m^ 1 o fcgB^jsiBm) 5 0 p 
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mo 1 t^i5 0 M L<D%k GfijfcfiMr? h^IBm©^#^«t ^>) T> P CRM 

T, AB I afiO^I^^^*; hisT— hi/— #X>«th-3 7 3 A£ffl 

h<D5 lfgOPhe^Al afcli$nt^l»f!£illfc. 
»7 6] 



g7 6 





(0tf7*:c?H*l) 








mam. 


No. 7 6 


3—5 1#B 


Phe 


A 1 a 


. TTC 


GCC 



7) 

jSlt^Xy hOD5 l#@0Phe^Va 1 \zmWk~t Z>fcmz, pPT-DB 

mSMlT^L7tpPT-DB 10^7X5 FDNA1 0ng^« 
bT 2 M^CD P C RJRJSSffofc. P C RMlftN o . 1 te> BB^JSOE^I## : 
7 8fEm<D:^^-R£*Ml (B3^J^©1B^J#-^ : 8 td@2^rj 

SrfBifc) 5 0 pmo 1 ^tr£*5 0 // (M^«^r^ hfc|2^®^# 

fc«fc£) X\ (9 8°C) 1 5#, 7^-U>^ (5 5°C) 3 0#, 



126 



WO 2004/056990 




PCT/JP2003/016014 



J£(72°C) 1 2 O®<D0kft&2 S^PJVMyMtZ&Z&QftvtZa PCR 
JxJ&N o . 2 tt, MUT 4 -Jy^ V- (1B^J^CD@H^J#-^ : 9 lCg2#!£IBic) S. 
yCM 1 3 (M^m<DWM^ : 1 0 tC@a^U^rf2^) 5 0 p 

mo 1^^:*5 0 /iL<D^ (m^i^^ h^iam^^fCj;?)) PCRS 
■ffJNo. 1 t^O^^^Dffofeo PCRHJ&No. lRtfNo. 2 <DKm 

aimfc&s uL&mwcTXu-xmnfom (rfiu-xmmi. o«s%) \z 
o mmm 1 m vmmz& d , 7§m3ggi#N o . 77 &#*: 0 
xfM$imz 100 %*r & -d %ia 

h©5 lfgfiDPhe^Va 1 }:Ii$nT^5#?;iitfc, 

[17 7] 



^7 7 



2U— >#■*§■ 






mm 






No. 7 7 


0-5 i#a 


Phe 


Va 1 


TTC 


GTC 



[»J 39] ~ h U ;V k F 7^ -if VTcT^y m.WWkW<D-®M ( 7 
8) 

h(D7 2#S0T r p^Ph e\zWM~? ZtztbiZ, pPT-DB 

^WJlTlMbfcpPT-DB h'DNAl Ong^iii 

IT 2 ffiiitf) P C RRJ&£fTo fee P C RSJ&N o . 1 @B^m<D|E?'J#-^ : 
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7 9 tzmozf?^ 1 3 T— M 4 (@2?!l^©S2?iJ#-St : '8 iCiB^I 

SSBtt) 5 0 pmo 1 ^tr£»5 OjuL©^ GfiJ$KMr^ McfBft©&# 

tC«k&) tBBfcte (9 8°C) 1 5fJ\ 7X~U>^ (5 5°C) 3 0#, #SK 
jfc(7 2°C) 1 2 0#OD^#*2 5-y--f^;^0jg-r^<hlCcfcD : fTo^:o PCR 
RjfcNo. 2H MUT4^^-fV- (IB^JS©!^^ : 9 IClB^J Sf3^) 2fe 
tfMl 3^7^f7-RV (i3?'J^©i3?!)#-*t : 1 0 tE^I&EIK) 5 0 p 

mo l-grtT±a5 0 #L©^ <MJ&1t*?y h\zmm<D&ftte&%>) T?, PCRM 

j»Ttt#5/iL*fflVifcT^n-X«5t*» (7#n-;***l: 011%) 

T> AB Itt«©5/— ^X>5/>^*y hi^— h->-^X>+)— 3 7 3A^ffl 

yoi-y h©7 2#@©Tr p*tPhefc«iftSnTViSff*?WBbfc. 
[*7 8] 



^7 8 

























No. 7 8 


/3-7 2#S 


T r p 


Ph e 


TGG 


TTT 



MS0>J4O] xhU;VtH9^—eStt*fiWrbfe7S/IWtai»©«# (7 
9) 

$^7zL-y h<£>l 1 8fg©PheSA 1 a K:»#IT3fc©^ pPT-D 
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^J17?iibfcpPT-DBl©^7XS HDNA1 0ng*^ttSt 
bT2SiOPCR^frofc. PCRSJSNo. 1 te, IB^m©S2^J#-^ : 
8 0B*©y9-f RO^M 1 3 ^7^f7-M4 (@B^ll^©iH^J#^ : 8 (CSB^IJ 
£IB«c) 5 0 pmo 1 #^*5 0 jti L©^ mtftttty HCfBife©^# 

T\ f»14 (9 8°C) 1 5$K T--U>^ (5 5°C) 3 0g>, #SS 
JS(7 2°C) 12O®<D0kft&2 5^9)lWlQM1rZ.}2\z£r)ft-or£o PCR 
OTo. 2«, MUT4y7-f7- 0Ea«©IB2W#* : 9 ^iB^J«rfH» R 
l£Ml (@B^iJ^cDiH^J#^- : 1 0 icSB^J^rfBtt) 5 0 p 

moit^i5OjuL0i mmz*yb\zmm<D&mz&z>) t?, pcrh 

j; Y) D N A*m««l©##T *ff o t £ 3> JB^D N A£«&©#&&nffiB*T?*& 
I/I»ilOO%T25ofc.. 

T> AB Itti«^X>'»^y ht*-h5/-^X>U—3 7 3A£ffl 
[*7 9] 



^7 9 















No. 7 9 


j3- 1 1 8#S 


Ph e 


A 1 a 


TTC 


GCC 



[^4i] =:hu;vtF7^-ifstt*fiy«bfcr5y*WM*©«» (8 

» 
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0) 

^^l->; hODl 1 8S@OPhe^Le \iizmW$~Z>ft&^ pPT-D 

»JltiSUfcpPT-DB 10^5 FDNA1 Ong^iHt 
bT2 5S^©PCRECs^fofeo PCRJKl&No. 1 fciu IS^iCPJi^ : 
8 1 mWL<DZf^-< ~?-%.Z£M 1 3 ^7^f^-M4 (@a^JSO@B^J#^- : 8 fc@B?iJ 
£f2ifc) 5 0 pmo 1 #tf£*5 0 // L0i (Ha*j£«^ry hfclBIR©*^ 

JC«kS) -e> SRSEte (9 8°C) 1 5#, 7--'J>^ (5 5°C) 3 0H>, #SK 
Jft (7 2°C) 1 2 0#<E>&#£2 5lM#;W£OMT££K:£DfTofco PCR 
jRj&No. 2feJu MUT4yMT- (@B^M©i3^J#^ : 9 K3B?!l£fe*fc) R 
t^Ml 3y7-fT-RV (iB^J^©E^J## : 1 0 teSB#l£fB<D £6-* 5 0 p 
molt«J±i5 0j«L©3R («U&tt*y h PCRR 

»T«e*5nL&fflVifcT^fn-^«aac» (7^n-^fgi. 011%) 
£>*5S#W£ 10 0 -d Tco 
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ms o] 



^8 0 















StfeKf 


wtm. 






No. 8 0 


0-11 8#@ 


Phe 


Leu 


TTC 


CTC 



[H»J4 2] nhu;wkl«7^—«iStt««»^75yKWI»©«t» (8 
l) 

^8-9-^-^ hODl 1 8#@0Phe^I 1. e \zmWt$~ 2>fctb\Z, pPT-D 

Hl^JlTliUfcpPT-DBKD^X^ FDNA1 Ong^ilt 
UT2aiS©PCR^^ffofe 0 PCRE^No. 1 te, ia^m©iE^J#-^ : 
8 21E*c©^7^— 1 3 M4 (@H^O@H^J#-^ : 8 tdSS^U 

£13^) 5 0 pmo 1 ^D£»5 0 u L<£>^ (Meteor ^ M£§2*fc<Z>#:# 

T> JK^tt (9 8°C) 1 5#> m-U>^ (5 5°C) 3 0#, #SK 
/&(7 2°C) 1 2 0#©#e#£2 5*M#;i^9MT££K:<fc9fro;fco PCR 
KJ&No. 2fck MUT4^MT- (E^m®iB^#^ : 9 te6B?>J &IBfc) & 
tKMl 3y7^"7-RV (@a^l^OlB^I#-^ : 1 0 KlBERI&SBB) 5 0 p 

mol^i5 0/iL0D^ Gfijfc«*y McHBfWJ&frfc.fc*) ^ PCRK 
jfoNo. 1 fcram©»tf^<kDfTofc. PCRMo. lMo, 2©RJS 

t, AB I #M<D ^ X > » if* V h^^--h^>-^X>+l--3 7 3A$ffl 
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T'rL-^ h£> 1 1 8#@<£>Phe^I 1 e ^«Sl^nTV^*&?»igl/fc. 
«8 1] 



^8 1 







ii n t At \ r t 








No. 8 1 


/3- 1 1 8#@ 


Phe 


I 1 e 


TTC 


ATC 



2") 

0V7=L—y b<Dl 1 8tS©Phe$Va 1 Sfc&lC* pPT-D 

^JlTi^IL/fcpPT-DB 1 ©^7X5 FDNA 1 0 ng^ili , 
bT2@^CDPCRS^^ffofeo PCRSJfcNo. IteU E#IS©E#I#*§' : 
8 3fBm©^^-r^— M l 3^-7-M4 (@S^mcDiS^J#^- : 8 JcSS^J 
m^M.) 5 0 pmo 1 "gtr±M5 0 u L(Dm (Mtf&t&y hKXBMW&W 

fc«k*) "C, (9 8°C) 1 5#, T— — (5 5°C) 3 

J&(7 2°C) 1 2 0#(Z>^#£2 5iJ--r^;v**t)jgt*3:iK:«kDffofc. PCR 

ki&n o . 2 a, mut 4 -j?^— (mimcDmmmn : 9 k:e^i*ib«o 

tfM 1 3 ^^fT-RV (IB^CD@3^J#-^- : 1 0 tcSH^J^IB^) 5 0 p 

mo 1 ^tf±»5 OjuL©^ GfiJBfcWtfry hfc|B«c©#fe#^«t§) T> PCRS 

jsno. i tmrncommz^n-Dtco pcrs{Sno. imno. 2<z>sj& 

«fc 0 D N A«MM4&©MT*fro TctZZ, JWfD N A^©#ft*«fltKT§fc 
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tfjWWii o o 

T, ABIH©^I>»^^ hi*- h->-*X>*J— 3 7 3 A£ffl 
[*8 2] 



8 2 



















St&ifjf 












No. 8 2 


1 |8- 1 1 8#S 


Phe 


Va 1 


TTC 


GTC 



3) 

Y<D12 7ti©Leu^A 1 a pPT-D 

H»J 1 Til t fc pPT-DB10y7X5 HDNA1 0 ng^iit 
bT2ii©PCRKMIfofc. PCRHJ&No. lfck Eai*©B*l#*: 

8 4Efw>^7-i' r#m i 3 y^-fv— M4 (e#i£<be?ij## : 8 idga^u 

£|B*c) ^50 pmo 1 ^tf:£*5 0 ft ~L<D% GfijfcKMry b\Z$BM<D4kft 
\Z&%) X\ tm& (9 8°C) 1 5#> 7X— U (5 5°C) 3 0#, #SR 
jfc(7 2°C) 1 2 0®<D$kft&2 51M #Jl/|£9Mt-££fc:ck Ofrofc. PCR 
JEJfcNo. 2te, MUT4^M , 7- (E^»©EW»^: 9 fcE#l£K«) R 
tfM 1 3 ^MT-RV (E^<55@B^J#-^ : 1 0 fcE^fBtD 5 0 p 

molttJ^i5 0//LO^ (jfiriS^y hK:E*©*#k:«k*) T, PCRS 
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tfit#W3: 10 0 

•JZL-y hODl 2 7#@©Leu^A 1 aKl«tftStlTViS**«iBbfc. 

ms 3] 



^8 3 







75 

fifKffl 


2^1 ©^-fb 






No. 8 3 


e-12 7#a 


Leu 


A 1 a 


CTG 


GCG 



[^»J4 5] -bV)i\i\z7?-vm&*&mht£7=iynwmfc<Dmm (8 

4) 

£+f-:/:x-y hCDl 2 7#@(E>L e u£Va 1 IzWtWtT&ft&lZ, pPT-D 

bT2ffl3B©PCRJRJfc&frofc. PCRSJSNo. IteU BaKfe©B2W#* : 
8 5fB*feOO^-f •y'-RTJtMl 3^7-<7-M4 (@H^m©lB^J#-^ : 8 IdBB^J 
£IBtt) 5 0 pmo 1 ^tr£*5 0 ju L(D^ GJ&JSfcfcMry WZlBBO&tt 

K:^) T\ «14 (9 8°C) 1 5#, y--U>^ (5 5°C) 3 0*j\ #SS 
J&(7 2°C) 1 2 0^©^frS2 5^^;V«03gt"2:i:fc«fcOfTofc. PCR 
^No. 2«, MUT4y7^7- CBW*©E»^: 9 fcE2WSB*) X 
tfMl 3^MT-RV (@B^J^O@2^J#-^ : 1 0 IClB^l^rfB^) 5 0 p 
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mo i^ts^ms o/iLCD^ (mm**? b\zmm<n4kmz&2>) x\ pcrr 
j^no. i tn^mmz^n^rc. pcrs^no. iMo. 2 ©as 

/iLSl^&7^D-X«^l (T#n-X$§g?l. 011%) IC 
T, AB IttfiO^I^-^^y htt-h^X^S 7 3AS« 

v i ^< x s^ffi cfc o x - h u ;v t h 7 * --tate^fl- * ^ 

*?ZL~y h©12 7#@0DL e u^Va 1 |C«ftSnTV^***flWBbfc. 

* 

»8 4] 



8 4 















No. 84 


/3-1 2 7#@ 


Leu 


Va 1 


CTG 


GTG 



5) 

£ -y-^^L- y hCDl 2 7fl©Leu^Se r ^Bmi"3fca6^ pPT-D 

^lTilUcpPT-DB10-/7X5 HDNA1 0ngW« 
UT2ffiIS©PCRaft£fT^fco PCR^No. 1 K*> : 
8 6^%©:^^— Rt*Ml 3^T-M4 (E2?0a©Say!l*# : 8 \ZWM 
SrfE^) 5 0 pmo 1 ^ty±*5 0 fih<D^ GfflJ&tt^ry hK:IBtt©&# 

fc«k*) T> ftttt (9 8°C) 15#, 7X-U>^ (5 5°C) 3 0f, #SR 
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j&(7 2°C) 1 2 0#©*fr&2 5tM ^;Wg|0igTJli:^«t0ffofe. PCR 
KJ&No. 2teU MUT4^T- (IB^©@E?iJ## : 9 fc@a?U£fem) & 
t£M 1 3 ^7<7-RV (@H^O@S^J#-^ : 1 0 fcSE^JSrfBfc) 5 0 p 

mol^I5 0/iLCD^ (m^W^b^WBacD^t.i:^) T\ PCRR 

i^no. i Lmwk<DMmz&ioft-Drz 0 pcrsjsno. iwno. 20^ 
xfls&imz 100 %-e&ofc„ 

T, AB Itt»0'>-^X>'>>^y hit-h'>-^I>1^-3 7 3A£ffl 

^ - *, 1 2 7fg0Leu^Ser tc@tfe$tlTViS^^?i^bfc, 
[S8 5] 

^8 5 



* 


• 


SlKltf 


mm®. 






No. 8 5 


3-12 7#g 


Leu 


S e r 


CTG 


TCG 



6) 

jS+J-^^-^i^ h<D 1 4 6f@0A r g£G 1 y fce^T^fc p PT-D 

#afi-Wl tf»$4bfcp PT-DB KDZfyXS. HDNA 1 0 ng^iii 
LT2®m©PCR£;££fTofCo PCRMJfcNo. lit E*Ui£©S2*l## : 
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5 0 pmo 1 <£tS±m5 0 H L©^ OfiffcfcMf y h 
T?, JRt£tt (9 8°C) 1 5$\ T^-U >^ (5 5°C) 3 0#\ #SR 
j£(72°C) 1 2 0#<7)^#^2 Sit-T^JV^^iSTilt^.kOffofCo PCR 
JR*No. 2«, MUT4^7^- (BB^J«©ia^l##: 9 £G7D&flB*) R 
tmi (BB^J^©IB^J#^ : 1 0 KliB^JSrfBifc) 5 0 p 

UNo.. 1 £E«®»tfMC<fc9fTofc. PCROTo. l&tfNo. 2£>£jS 

»7?K#5iiLSfflV^7^n-x«»*Ib (7^n-XlSl. 011%) £ 

?ZL~y b<D 1 4 6#@<£>A r g#*G 1 y fcttJfeSnTV^^&flfiBbZt. 
»8 6] 



^8 6 

















&&& 


tStfttft 


mm®. 


No. 8 6 


0- 1 4 6#B 


A r g 


G 1 y 


CGG 


GGG 



7) 

jS+hyn.--/ h©l 6 OflCAr g£Le u Klgg|-r£fc#>^ pPT-D 
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UT2S«©PCRJR*S*fTofc. PCREJ&No. 1 mmnW&mn : 
8 SlBmo^-f^—RtfMl 3^M^-M4 (@B^moIB^J#-^ : 8 fcffifll 
£fB*£) £6-* 5 0 pmo l-£tr£*5 0 juLtf)^ «&*fcKMry hfcliB«©&tt 
\Z&%>) T, (9 8°C) 1 55g\ 7--'J>^ (5 5°C) 3 0fi\ #SR 

J&(72°C) 1 2 0fJ>©*#*2 5^^;Mft05g*rcitK:J:OfT.ofc. PCR 
RjfcNo. 2tt, MUT4^M7- : 9 KB3?U*1B«) & 

tfM 1 3 V— RV (@3^m©@B^i#-^ : 1 0 K@3#l£fB*c) 5 0 p 

mo l^ty£»5 0/iL(Z>^ GBJfcfcMfy PCRK 
j£No. lfcH«©*flMc£Dfr3&. PCRRlSNo. lRtKNo. 2£>£j£ 
jf&T^#5/iL£^fcT#n-7.mm*» <T^O-X««l. 011%) 

, gift, ^J6#yit^<KCa^fc«fc0, f«WNo. 87» 

T; ABItt«0^X>»^f ht^-h^-^X>it- 3 7 3A$ffl 

fe^-r 5 s ->«*ki «fc o tx h u ;v t f 9 * - «te?«»©«aaB^i 

*7a.~y h<D 1 6 0f@©Ar g*«Le u^»iftSnT^S*Sflll8bfc. 
D£8 7] 



^8 7 























No. 8 7 


3-16 0#B 


A r g 


Leu 


CGG 


CTG 
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8) 

0^-73.- y h<DlQ OtSOAr g£T r p \ZW&t%>fc&\Z, pPT-D 

^mmi'vmmvrcv.PT-DB 10^$ fdnai ong^« 

bT 2 S^i© P C RJ£)££f? o fe= P C RJ&JSN o . 1 te, @B^J^©I2^J#^ : 
8 9!2*c<E>^-f RtJvM 1 3 M4 (@B^^>@B^J#-^ : 8 IdgB^J 

£i5*fc) 5 0 pmo 1 ^rtf^S5 0 ju LCD^ FfcfB«©*ft 

KlJ;*) *C, «i4 (9 8°C) 1 T~-U>^ (5 5°C) 3 0#> #fiJR 
j£ (7 2°C) 1 2 0^©*#&2 5^^;l/*?)3g"riltfc«kt)ffofc. PCR 

t£M 1 3 ^7-f7-RV (@a^©13^1#-^ : 1 0 KlIffiRlSBBffc) 5 0 p 

moittiM5 0/iL©^ awst*^ h\zmn<ommz^) -v. pcrk 

JfcNo. 1 £E«©J*flsfc<fct)frofc. PCRJK/fcNo. l&^No. 2 ©Slfc 
HT*#5/iLftfflVifc7^fO-X««»tt (TJfP-XMEl. 011%) £ 
<fc 0 DNA*i4@jg#J©##r£fr ofc<h^^> ^DNAg%©#&#^re^fc 

ioo %T&ofc 0 

T, ABIftS©^X>'»^ Ft*- Fv—*X>+h- 3 7 3ASffl 
V>fc^-f x^S/ifefc J; o T~ F U )VM F 9* -^firP»#©*«3?0*»J£ 

-J=L~y h©160#@©Ar gtfiT r p te1tife$nTV>S**IHBb;fc. 
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[S8 8] 

18 8 































No. 8 8 


0-16 0#B 


Arg 


T r p 


CGG 


TGG 



9) 

y h018 6f@©Leu^G 1 ufcWftf pPT-D 

^H«n?«»l/fcpPT-DB10^5 FDNA1 Ong^ili 
bT2««©PCRJRj££fTofc. PCREfSNo. 1 tt, @3^©@B?!l#^ : 
9 OIB®©:/^^— R^Ml 3^"7-M4 0ERia©K*WH* : 8 IdSB^J 
SrfBUfc) 5 0 pmo 1 ^tf^*5 0 ju L©^ (ffijfcfcMf S> HcS3*c©&# 

fcj;*) T, (9 8°C) 15f, T--U>^ (5 5°C) 3 0?J\ #SJx 

/S(7 2°C) 1 2 0»©*fr*2 5^^;M»t)3S"r!lifcJ:Otrofc. PCR 
OTo. 2fck MUT4^MV- (BH^J*OBB^J#^ : 9l-@2^J?rlB«fe) & 
tfMl 3^^^ RV (@a^©@a^lJ## : 1 OlzMFi&ndM) 5 0 p 

moimi5 0|iL^ (ja^tt^*yh^lBlife©*#Kl«fc*) "P, PCRS 
$No. l£H#©^K«k?>fTofc. PCRSJSNo. IR^No. 2©RJfc 

jH7?&&5 /iL£fflVifc7#n-Xtt^3<ffi) (72fn— 011%) £ 
UWR^tt 10 0 X-V&itc* 

X, AB Ith«©3/-^X>V>^y hi*- h->~^X>U— 3 7 3A£ffl 
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[«8 9] 



^8 9 















No. 8 9 


/3 - 1 8 6#@ 


Leu 


G 1 u 


CTG 


GAG 



0) 

^tf-yjL-^ hCDl 8 6#@OLeu$As p fC®&t"3fc#>^ pPT-D 

■ 

USS^JlTI^Mbfcp PT-DB 10^5 FDNA1 0ng§Miii 
2 P C RHfS^fro fee P C RKfSN o . 1 EMS©B3?tt## : 
9 1 SfflR©:?^ V— RtfM 1 3 ^^-T V-M 4 (@B^J^^iB^iJ#-^ : 8 KlE^J 
fcffiift) 5 0 pmo 1 ^t?£*5 0 ju L(D^ (iffijsfcte^f y hfclBIK©^ 

fcckS) T?» S&agft (9 8°C) 15#, T--U >^ (5 5°C) 3 0f, #SJR 

fS(7 2°c) 1. 2 o#©&#£2 5iJ-r^;M«t)jg*re:tK:«J:t)ffofc. PCR 

SJ&No. 2«, MUT4^T- (SB^©1B^1##: 9teE?0£BBfD R 
y!M13^7-1' > ?-RV (@2^JS<7)@a^J#-^ : 1 0 fcPB?!ISIS«t) 5 0 p 

mo 1 ^fr±*5 0 fi hCD^t mm±*y h\Zffiffi,<D$imz&Z>) Tf, PCRS 
JftNo. 1 £[fg#<0Sf1M£«fcDfTofc. PCRKJfcNo. lRtfNo. 2 (Dfcjfc 

* 
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»9 0] 



fs9 0 



>J7 D — 

* 












No. 9 0 


J3 — 1 8 6#B 


Leu 

r 

f 


Asp 


CTG 


GAT 



1) 

0-frZf3-~y h<D 1 8 6#@<£>L e uSLy s fcfi^f" £fca6tel, p PT-D 

» 

H«11?W»UfcpPT-DBl©^5 FDNA1 Ong^ilt 
LT2TO<DPCRMl££ffofco PCRH^No. 1 B#tt®E2W#* : 

5 o pmo i "g-tf±£5 o u horn m&fe*v biz&mo&w 

\ Z £%) 7», (9 8°C) 1 5fJ\ 7--<J>^ (5 5°C) 3 0#, #SR 

j&(7 2°C) 1 2 0®<D&&&2 5^?)m®M'?^£lZ&K)ft'Dr£o PCR 

tfM 1 3 y^-f V— R V (@B^<E>IB#I#^ : 1 0 IdSB^fBtfc) 5 0 p 

moimt5 0j«L©3S (tttftt+V h\Zffim<D&mz&%) T\ PCRK 
jftNo. lfcRHi©aW^fcJ;DfTofc. PCRK^No. lRlWo.' 2<Z)£jS 
^7^5 L^fflV^c7^D-X«Mll (Ttfn-Xfc&l. 011%) 
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ioo %-ea&o^io 

Zf3.— y h<Dl 8 6#@<£>L e uRys fc11SI3nTV>£>*&fliBbfc. 
»9 1] 



^9 1 







75 7®g 
Sstttr 


mmm. 




®^ 


No. 9 1 


|8- 1 8 6#@ 


Leu 


L y s 


CTG 


AAG 



[^5 3] -hU^kl ? 9^-'K«tt*fia*^7 r 5/Bfc«ft#©«# O 
2) 

$^-y^L~y h<D 1 8 6f S©L e u£A r g (Cfilfei'^fc&te:, p PT-D 

iI{Ji|lTlSUfcpPT-DB10^7^5 HDNA1 0 ng5;MiIi 
bT2 5S^©PCRJK^^ffo^o PCR^J&No. Ill Efll^OE?!!*^ : 
9 3|E^CD^7'f*7— S.^M1 3^7-fv-M4 (M3^J^®SB^J#^ : 8 
£fE*&) 5 0 pmo 1 ^t?:£:*5 0 u L<D^ (SBJfcW^y hfcSB*©*fr 

T\ JftSEtt (9 8°C) 1 5#, T--U>^ (5 5°C) 3 08\ #«R 
J&(72°C) 1 2 0#©*#*2 5^^;i4S05B , rc:fcfc«fct)ffofc. PCR 
Si&No. 2tt, MUT4^7- (iB^©E^J## : 9 fcE^JSrlBlifc) R 
t£M 1 3 V— R V (E?!I*©E#BM§' : 1 0 teJE^fS^) 5 0 p 
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moimi5 0/jL<^ mm**? h\zmm<D0kmz<kZ>) X\ PCRK 

f^No. i hmmommz&vft^rc pcrkj&no. istfNo. 2<D^m 

##0U tHC^fc«kOSKiO*Rt^^****^^^^» tews 

T, AB Ifr§4<D~>— &X.>is>if*F-y hi*— h~>— *X>1J— 3 7 3A^ffl 

Zf3.~y h<£> 1 8 6#@<£>L e u#*A r g JCtt^^tlTVi-S^^^ISb^io 
DS9 2] 



^9 2 









mm®. 






No. 92 


]3 — 1 8 6#@ 


Leu 


Are 


CTG 


CGG 



[^»J5 4] x hU;VbH5^— tfi^fcWbfcTSyMiW*©** (9 
3) 

/J-tf-T/XXy h© 1 8 6S@OL eu^As n KlBBIi"* p PT-D 

HjBS^JlTPMbJ^pPT-DB la^XS FDNA10 ng^^St 
bT 2 «£ICD P C RjKJfcSff o fee P C RJKJfcN o . 1 Ka»©E*»* : 
9 4fB<R©^7-f RtKM 1 3 ^^^4 (@B^J^©Ba^J## : 8 fcffi^J 
*BB«) 5 0 pmo 1 ^t?:£*5 0 fi L(D^ dM5»±*y hfcJB<ft©&# 

fc<fc*) S»3ett (9 8°C) 15#, 7--U>^ (5 5°C) 3 0t, #SJE 
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J£(72°C) l 2 0I^©*#*2 5lJ--r^JM»03gT^t»C«kOffofc. PCR 

tfM 1 3 ^7^"7-RV (Ba«©Bai#*t : 1 0 t~K#l£iB*fc) 5 0 p 

molttfii5 0//L©I (IftriEtt^r^ MClB«©*fl s te«fc*) ^> PCRM 
$No. lfcH#©iftf^teJ:t)tTofc. PCRJKJ&No. lR^No. 2<DEJ& 
»T*#5juL*ffl^fc7^n-X«ft*» (7#n-X«ftl. 011%) 

y KOI 8 6#@tf>L e u^As nlCilift$tlTVi*4fSaiBUfe. 
»9 3] 



me 3 







ray mi 

m ia Af, 




gfSlttJ 




No. 93 


fi-186#B 


Leu 


Asn 


CTG 


AAC 



a 

4) 

£it^X— y h©l 8 6f@©Leu&S e r ^B#!T3fc#>K^ pPT-D 

HJE0ill^©b^pPT-DB 1 0^7X5 h'DNAl Ong^iit 
bT 2 P C RKJSSrff ofeo P C RSl&N o . l\t. @E?U^<Z>@B?iJ#^ : 
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t ■ 

£|BfO 5 0 pmo 1 ^£r£M5 0ji/L(D^ Gfififett^y hfcJBttcD&fl 1 

fc«fc3) 7?, «aCtt (9 8°C) 1 T~-U>^ (5 5°C) 3 0#, #SR 

i 

^ (7 2°C) 1 2 0U>©3M$£2 ^;M*t)jS"r^ifc«kOffofc. PCR 

SJfcNo. 2«, (EafcNDB*** : 9 £fi$9 SIB*) R 

tfMl 3^T-RV (@B^©@2^J#-^ : 1 0 KlSBEISIB*) 5 0 p 

mo 1^15 0 juL©^ Gfijfctt^y hfcE«©aM*fc«fcS) 7?, PCR& 
jfcNo. l£pg#©»tfMC«fc9frofc. PCREJfcNo.. lR^No. 2©£J& 

XfiERfrte 10 0 %~efo-z>T£ 0 
Site. ±M#^6T;V*USDSaHJ»fc±D^^5FSP«bfc, HV> 

t/d— y 1^0!) i 8 6#@©L e u#*S e r l£@tl£frlTVi£ff Sfltj^Ufco 
»9 4] 

319 4 



1 




























No. 9 4 


0-18 6#@ 


Leu 


Ser 


CTG 


TCG 



5) 

£+^ZL-y b© 1 8 6#@©L eu^G 1 y KlB$lT£;fc#>K:> pPT-D 
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^JlTllbfepPT-DBl©^7X$ HDNA1 0 n g 

UT2ais©pcRjRjiS&ffofc. pcRK/SNo. i m&mom&mn : 

SIBiO 5 0 pmo l^t?£*5 0 v^Oim (fflMttv McfBfc©^ 

Kl<fc*) f»tt (9 8°C) 1 5$K T--U>^ (5 5°C) 3 0f$>> #SK 

J&(72°C) 1 2 0#<Z>^#£2 5-y--f^;wft05g"r^fcfc«fct)ffofc. PCR 

jKJSNo. 2te> MUT4^7- (@B^OSB^"J#^ : 9 £@5?!l£fB*£) R 
Z$M 1 3 (IB#l^(E>IB?!l#-ft : 1 0 dBB^fBfc) 5 O p 

mol^iI5 0//L©| 0iMte*y HfclBfW^frlvJ:*) PCRjK 
jSNo. 1 tra«©«^fc«kt)ffofc. PCRMo. IRtfNo. 2 (DJHz.Jfc 

J: D D N Ai|iM#l<2##r£fT o £ E 3> «9«ID N A£*©#&&*ffllB*« 
o EMS, H»J 1 < 1*3 DJUftMCk V) , ?^«fem#:N o . 9 5 

h<Dl 8 6#@£>L e u^G 1 y KUtifeSnTViS^f^fllBUfco 
[*9 5] 



^9 5 





(/3*7'JC?M*3) 


smtff 








No. 9 5 


0-18 6#B 


Leu 


G 1 y 


CTG 


GGG 
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6) 

0V7zL-y h<D2 1 7fS0As p£G 1 y \ZW&T ZTctblZ, pPT-D 

mMWl-CWIWkVfrQPT-DBKDZf^ZsS. FDNA1 0 ng^ili 
LT2«^<DPCRSJS£fTofco PCRS^No. @H^m©@B^I#-^ : 

9 7 ftMVZf?^ JSOSM 1 3 Zf?^ T-M 4 (1B^IS©BH^I#^ : 8 K:@E?iJ 
SfSfc) 5 0 pmo 1 <^tT:£«5 0)uL©^ GfiJfcfcMry M£tB*c<£>^# 

\Z&%) f«tt (9 8°C) 1 5fK — U>^ (5 5°C) 3 0#, #SM 
JS(7 2°C) 1 2 0#OD^#^r2 5it-r^;l/^DM-r^^f-<k0ffofCo PCR 
EUSNo. 2te, MUT4^T- (BH^O@3^I#-^ : 9 tE3?«SIB«) X 
XSM 1 3 ^7<T-RV (15^11^ <E>I5#l#-$t : 1 0 ICia^JSrfE^) 5 0 p 

mol^i5 0/iL©^ (*&J5fc«3ry McgBtt©&#te«fcS) 7?, PCRS 
JfcNo. 1 tH«CDt*^«k0fTo3t. PCREMo. IRtfNo. 2 <ZXRJ& 

»Tat#5/iLSfflVifcr35fn- < x«^*» (7#n— 011%) Id 

iDD N Ai#IM%<D#tft£fTo £ £ 3> ««D N A£4&©#&WffiKT?#fc 
TSmffiMZ 10 0 %T$»ofCo 

^rL-^h0)2 1 7#@£>As p^Gl yKl11ift$tlTViS*&fll®bfc. 
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»9 6] 

^9 6 



4 




75 y BIS 








No. 9 6 


3—21 7#@ 


Asp 


G 1 y 


GAC 


GGC 



7) 

#a->No. 4 0<D7S.Sm&m (a^-/n.~y b<D3 6#@ : Thr^M 
et) £^n->No. 1 1©75>>K3£S 2 6#S : P 

he^Tyr) £=&K:Wl/rV>575 ySMMfcttfc^T'b- h U 

3 0ml©ttlMffK:l0ml©LB*#»ift*ll»U 12 1°C- 2 0#W© 
^ 9 fc£®Ufco Ji©«ttifc*l«K3Q* 1 0 0/i g/ml 

3 7 °C • 3 0 0 r pmCTlD 2 0 NpWJ&Slbfc. ^J£*i£ 1 m 1 
S3BS^3Si£,^3.-^^^bfc^ m>bftffi (1 5 0 0 0 r pmx 5#) \Z& 
Vmfo*frMVtz 0 ^^T7;^ 'J S D S ifctJfefa D » i 0 5 HD 

ill/fc^XSHDNAl 0ng^^SttT2Si©PCRK^fT . 
ofeo PCRRJKNo. Itt, BW*©E3W»: 4 1IB«©7 r 9-f^-&^M 
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mi 0 6] 

SI 0 6 







7 5 J W!&M<D%tfc 
















No. 10 6 


3-1 0#@ 
3-11 8#@ 
3-2 0 0#S 


* 

Th r 
Phe 
A 1 a 


Asp 
Va 1 
G 1 u 


ACC 
TTC 
GCC 


GAC 
GTC 
GAC 



0 7) 

^7D->No. 5 6©T5/^M (iS^rL--/ h(D3 7#g : Phe^L 
eu) t^D->No. 1 0 007^/^ hcDl 0 8#B : 

G 1 u^As p ; £1t:/:i~y h©20 0#g : A 1 a^G 1 u) ^tC^TUT 

3 0ml <DfcM**K:l OmlOLBt^MilU 1 2 1°C- 2 O^lffl© 
h /7 ^(cJcDMSl/fco 1 0 0 u g/m lt^ 

3 7°C • 3 0 0 r pmlCT^)2 Offi^llt 1 
m 1 SlS&I^a-^H^l^fct, »^MI (15000rpmx5#) 

FDNASiiUfeo 

iHMbfc^X^ FDNA 1 0 n g ^^^f^i 2 II© P C RKiS^fr 
ofco PCRSJ&No. 114, |H^CDSH^J#^: 5 7fBm©^^^^-^M 
1 3 ^7-f?-M4 (@B^©1H^J#-^ : 8 &C@B?fJ£fSm) 5 0 pmo 1 

^ts±ms oukok mmz*y hizmmo&mz&z) xheh o s°c 

) 1 5#, 7—-V>if (5 5°C) 3 0$\ (7 2°C) 1 2 0#(D^# 

£2 5lM#;Hi9ST££KJ;9fTo;fco PCRS^No. 2*4, MUT4^ 
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^<DSE^J#^ : 1 0 KHE?U£fB*c) 5 0 pmo 1 frtr£*5 0//l©i 

mm**? h\zmm<D&mz&2>) -v, pcroto. i t^oif ia 

Ofrofco PCRfflo. l*ir/No. 2 ©j£^Ti&# 5 /i 1 *ffl^c7 
#n-XHm*» (7^D-Xitl. 011%) iC^ODNA^smtlO^ 

DJftf^fc: «fc 0 . J^5HBife#N o . 10 7 £#fc 0 

±|BW^67;i'*USDSaiiiasfc«fcD^X5l«*««L/fc. ^ 

VTco stomas 0 7^Ufc«k5^^M<DXh'J;i/t:H7^-if©^^ 
h(D37t@0PheReuL fi^=L=.y h©10 8#@<DG 1 
ujjJAspfc, h<Z>2 0 0#S©A 1 a^G 1 ufc^niftS 

[110 7] 

*107 













* 










No. 107 


0-3 7#@ 
3-10 8#@ 
0-2 0 0#@ 


Phe 
G 1 u 
A 1 a 


Leu 
Asp 
Glu 


TTC 
GAG 
GCC 


CTC 
GAT 
GAC 



BOM96 8] -hUJVbH9^— tf«tt«»»bfc75y«iBft*©»# (1 
0 8) 

^D->No. 5 8<DT57m^M (£1*7:3.-^ h©3 7#@ : PhetfV 
a 1) t^D->No. 1 0 (^^^-^ h®l 0 : 

G 1 u**As p ; jS^JLny h<£>2 0 0#g : A 1 a^G 1 u) S^UfbT 
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^ £ T 5 J \z& wr % ~ h U )V k F 7 * -if igtt/^Jt $ n W £ £ £ 

3 0ml ODTOWfC 10ml <DL BmfcmM*mWkV, 1 2 1 °C • 20 
h £ V—7\z2l DilU^. 1 OO/zg/ml 

o\zr>izi/v>%:mnvr£&. ##M4o^#snfc^u->No. 100$ 

— &&5«WU 3 7°C 3 0 0 r pmtT|]2 0 B^ig^bfc. tMUm' 
1 «S«:3*^3.-yte^5tbfc«, 3t^« (1 5 0 0 0 r pmx 5#) £ 

DNA£HS£bfco 

W«b&:/9;*5 HDNA1 0 ng£#*£IM£bT2«ii©PCRK)&£fT 
ofeo PCRWo. ltt, Sa^m<Di3^J#-^ : 5 9|B«<D^^-r^-WM 
1 3^7-fT-M4 (@B^CDSB^J#-^ : SiClB^l^fB^) 5 0 pmo 1 

^t?£*5 On \ <Dm (XMt?¥y hlZffiffin&mz&Z) T, (9 8°C 

) 15£k Tn-U >^ (5 5°C) 3 0#, #fiJK)fc (7 2°C) 12 0#©^# 
£2 5+K^JH£0jgf ^tlCkDffofc. PCRSfSNo. 2H MUT4^ 
(@3^<Z>@KWt : 9 t£@B?iJ£fB*fc) JttfMl 3^^-fV-RV (IB 
^JS<DiH^!l#^ : 1 0 ^BB^O^IBic) 5 0 pmo 1 ^^15 0 u 1 <D% 

mfitttty h\z$dM<D^mz^.^) PCRRjSNo. l fclTOoSflsfcJ; 

OfT^fc. PCRSftSNo. l&Jc^No. 2®MM7t#5 // 1 £fflV>fcT 
#a-xm^f)!j (7^n-XiSl. 011%) K:«j:?)DNAtfM«&©$tfJr 

C«^K:«fc 0 , l&WMMWN o. 10 8 

Z$MW&\Z 1 0 0 % T$> -d Tzo 

T> AB I^CDv'— ^X>-»^^ h<h^— ^X>U— 3 7 3 A$ffl 

bfc„ mi 0 8i^bfei:"5fc^M©xhU;VkK9^-if©i8it 

^7 h£>3 7#acDPh eMa 1 fc, fr^ZL— y h©10 8#@£>G 1 
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u#As ptC, fiV^-y h<O2 0 0#@<£>A 1 a*«G 1 u fc^n-6*lfft&3 
[^10 8] 

$108 













(/3?7':c?M*3) 










No. 10 8 


0-3 7#g 
/3- 1 0 8#@ 

3-20 o#a 


Ph e 
G 1 u 
A 1 a 


Va 1 
Asp 
G 1 u 


TTC 
GAG 
GCC 


GTC 
GAT 
GAC 



0 9) 

/7D->No. 6 3©75ytfl (iSit^a-y h041f@ : Phe#I 
le) WD->No. 9 9<D7S.;mmm ieV73-~yh<D5 1#S : Ph 
e^Val ; jj^azy hoi 0 8#g : G 1 u*«As p) S#fc#UTV** 

tvt? \S I v_ o 

3 0ml ©SKf IC 1 0m 1 ©L Bt^fflSHiU, 12 1°C- 2 0^1© 
h^7|/— ^Cj;D^0bfeo 1 0 0 jti g/ml 

•5^T>tf~>U>?:»bfcm> ^16 0T#e>tlfc^n->No. 9 9 £- 
S&^JMU 3 7°C • 3 0 0 r pm^T^J2 ORtM^Ufc. ^^ lml 
*3i^fe3S^3.-^K:^«tUfca, &>bftM (1 5 0 0 0 r pmx 5#) \Z& 

i»l/fc^7X5 FDNA1 0ng£**ttg£bT2S«©PCRRJfc&fT 
•dTc 0 PCROTo. l», iH^m©i3^I##: 6 4aB«©^'f7-RtXM 
1 3 ^7-f7-M4 (@B^<D@S^J#-^ : 8fciB^I*IB«) £6-* 5 0 pmo 1 
^tf:£ft5 0 ju 1 ©3B (aa&toMry hfctB*t©&#te«fc«>) T% (9 8°C 

) 1 5fJ>, T--'J>^7* (5 5°C) 3 Ofck (7 2°C) 1 2 0#©&# 
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£2 5lM*;M*93gt"££K:£0fTO&. PCRJKJ&No. 2te, MUT4^ 
7-f*7- (SB&moWBffltt : 9K@3?U£fE*c) RtfM 1 3 y^-f v-RV (IB 
^JS<DSH^!J#-^ : 1 .0 {C@3^J§rl3«fe) ^50pmo 1 ^tf£A5 0 a 1 <D^ 
mjfcfe*yh\Z%Effi<D0iflr\Z&2>) T> PCRSfSNo. 1 <h|WIit(D^^i 
Vn-Dtco PCRMo. 143<i:l£No. 2 ©S/S^7^# 5 n 1 ^fflV^T 
#D— *®^clfr (7#n— Xfgl. 0fi*%) ^«kODNAiii|iS^©^*t 

0 , WWmm* o . 10 9 «r#fcc 
ZfWW&fe 1 0 0 %T'$oL 

T> AB I1±M<7)~>-^X>v'>^^ ht^T- h*>-^X>-tf— 3 7 3 A£J3 

?3.-y}<<D4 l#@0DPhe#U 1 e \Z, PVZf3.~y h<D5 lfl©Phe 
^Va 1 \Z. h<Dl 0 8#S©G 1 uMs p {£-?-tl-6tlfi$l£ft 

cm 09] 

$109 













(/3*7*a- 9 n*i) 










No. 10 9 


/3-4 1#@ 

/3-5 i#a 

13-10 8#a 


Ph e 
P h e 
G 1 u 


I 1 e 
Va 1 
Asp 


TTC 
TTC 
GAG 


ATC 
GTC 
GAT 



1 0) 

ZU— >No. 6 8 CDT5. yffl ( £ it^X y h©4 6fl : Me t **L 
ys) Wn->No. 3 7<DTS.jm^m (jSlt^Xy h<01 0 8#S : G 
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1 u^Ar g ; jSt^y b<D2 1 2#@ : S e rOTy r) <£#te^bTV> 

Z>72.y ggff&# \z 43 v > T n h U )V k H ^ * — £ *£1£jWJ$ S tiT V ^ c i Sr 

3 Oml ©KIWffKll Oml0LBlMi^ii^ 1 2 1°C- 2 Oftm<D 
^■-^V-^^rjiiUfc, 5i©J6*K:lliME*«l 0 0// g/m 1 
5^y>tf->'J>^]bn^fc^ ###13 7T?§6tl^n->No. 3 7£- 
S^ilU, 3 7°C • 3 0 0 r pml:tD2 ORSWiSfcUfc. iMlml 
^3i^^il^3.-^iC^bfem, (1 5 0 0 0 r pmx 5#) fc«fc 

iv^TT j w usds »wsta. d J; 0^7x5 fd 

NA£!H§Slbfc. 

FDNA1 0 ng&&*mmtVT2mm<DPCRRJfc&ff 

0 fc. PC RSJfcN o . 1 »>' ia^mo@H^iJ#^ : 6 9 fB*c<Z)^5K V-RtfM 

1 3^7-f , 7-M4 (@3^0D@H?iJ## : 8KllB^J*IB«) 5 0 pmo 1 

frtr&SSO/i.l®* CWtt+y hfcllto*frfc±*) ^> «MStt (9 8°c 

) 15#, 7-->J>^ (5 5°C) 3 0f, #fiRJfc (7 2°C) 12 0#©^ 
*2 5-9"^ ^;W»D3B , r^t^«k0ffofc. PCRJK/ftNo. 2te, MUT4^ 
(sa^m<3DlB^J#^ : 9 KlfBfllfcBfflR) Ml3^7-fv-RV (SB 

: i o \zmm&mm 5 o pmo 1 ^tr^»5 0 u 1 

GBjfcW:*v McBBifcflD&ttfc.kS) T, PCRfflo. 1 tH«0»ff t * 
Offofec PCRJRJ&No. l*S«£tfNo. 2 5 // 1 £JB V>fc7 

^n-xi^*i (r^n-xi^i. omm%) izzvDNAmmmwoftffi 

0 , ^Sti&m<ffcN o . 110 £#fc 0 
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73.- y h<D4 6#@CDMe tRy s \Z, 0^=L=Ly h<Dl 0 8#@CDG 1 
u ^Argt,. 0V73.~yh<D2 1 2#@0Se r^Tyrll^tll^ 

[gllO] 

. ^110 















W*kM 








No. 110 

♦ 


3-4 6#@ 
3-10 8#@ 
3-2 1 2#@ 

1 


Me t 
G 1 u 
Ser 


Ly s 
Arg 
Ty r 


ATG 
GAG 
TCC 


AAG 
CGG 
TAC 



id 

^D->No. 7 2©75/l^l (J5t^y h(D4 8#@ : Leu^V 
al) WD->No. 3 70D7S/m^ (j81f^— y h<Z>l 0 8#@ : G 
1 ud*Ar g ; j8-9-^3.ny h<D2 1 2#S : SertfTyr) S^fc^rUTV* 

3 0ml©Mf!:l 0ml ©LB«#*&*6&W»U 1 2 1°C- 2 0#M© 
^^V-^iOifl/fc. £<BifcffiK:***£a*l 0 0 ju g/m 1 tf£Z>& 
5\Z7>\Zz/V>*mnVfzm.. ^37^&n^D->No. 3 7£- 
e^Sifb, 3 7°C • 3 0 0 r pm^T^j2 0WHW*(f*bfc. iit^lm 1 
^m^^'^zL-7\Z^WVrc^ SM^H* (1 5 0 0 0 r pmx 5#) fc«k 
Di^^^ilfc. ^TT;k*J USD Sift Wife «k t)««r#«fc 0 ^5 HD 

Ultfc^XS FDNAl 0ng£#*«*S£bT2«Si©PCRJRj£&fr 
ofeo PCRSMo. lte> E*I*©S!*»*: 7 3S3«©^-f^-Rt^M 
1 3 /7-f7-M4 (@B^iJ^©@B^J#^ : 8 telgH^fBic) 5 0 pmo 1 
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) 1 5#, 7--iJ>/f (5 5°C) 3 0tJ\ (7 2°C) 1 2 0#©£# 

£2 5lM^H§9Mi-££l££0?Tofco PCRSlSNo. 2te, MUT47 
(iH^<DiB^J#^- : 9 £B2?»J£i2*c) RtfMl 3^T-RV (15 
#|ig©IB?iJ#^ : 1 0 KE#l£SBfc) 5 0 pmo 1 ^fc?:£»5 0 v \ <D% 

(M]m*y h\Z%Bffi<D4kmz&2>) PCR^No. 1 iH«0jl^lC«fc 

Dimao, iiii^No. i 1 1 sufc. 

Tf&fflM* 10 0 o fco 

X, AB I »->-^X>y>^7 hfc:*— 1*5/— ^X>U— 3 7 3 AS/H 

^-yh©4 8f@OLeu*iVa l\Z, ^^=yh01 0 8#@©G 1 
u **A rgH, £ It^rL-^ h(D2 12f@©Ser^Tyr (I^nt'tlgl^ 



[SI 1 1] 

iin 











* 












No. Ill 


/3 -4 8#S 
15-10 8#@ 
0-21 2#B 


Leu 
G 1 u 
Ser 


Va 1 
A r g 
Ty r 


CTG 
GAG 
TCC 


GTG 
CGG 
TAC 



1 2) 

/;n->No. 8 5 075yitS (jSi^y^y b©l 2 7#S : L e u# 
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Ser) t ^D->No. 1 0 2 <D7* JWgBk y h<D 1 6 0# 

I ; Ar g^Tr p ; h<D 1 8 6#g : L e u^A r g) 

3 Oml<Dia&Wfc:l OmI©LB*#:«Mft*PI»U 12 1°C- 2 0^© 

-m&nimV, 3 7°C • 3 0 0 r pmlcT^2 0B#IW8*bfc. iWlm 
1 ^MSft^L^oL-^lC^Lfc^ S'L^JBI (1 5 0 0 0 r pmx 5#) \Z 
iDl^^^ltf:. i^T7;W USDS iffift t i D »<t 0 ^ F 
DNASWJtbfc, 

■Dfco PCRSJfcNo. IK*, E?«£>E3Wt: 8 6SS«®^-f V-RtfM 
1 3^7-<7-M4 (E^J^E^Wt : 8K:E#l&E*t) 5 0 pmo 1 

«r£*5 o ju i mm&*v h\zmM(D&mz.&&) o 8°c 

) 1 5#> T--U>^ (5 5°C) 3 0#, (7 2°C) 1 2 0#©^# 

£2 51M#;^DMT ££KJ:9fTofco PCRjSJSNo. 2tt, MUT4:/ 
9^*7- (E?«£0E?a## : 9fcE#l*fB*D RtfMl (E 
50*©S5iJf# : 1 0 K:E?9*K*> 5 0 pmo 1 ^tf^*5 0 // 1 

H£iBm©&#fc:<fc£) PCRHMo. 1 tmm<DMmz£ 

Ofrofc. PCRSJSNo. l*J:tfNo. 2©S^»TSK*5/i 1 SfflV^fcT 
#n-X«^cI& (T^fn— 011%) teJ:DDNAilMBfe«l©^*f 

C^fCckD, ilWNo. H2» 

rfiSJW* ioo feo 

T, AB I^h«©^-^X>'»^y ht^-h^-^X^- 3 7 3 A&JH 
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-?3L-yh<Dl 2 7f@C!)Leu^Se r \Z, y b<D 1 6 0#g£>A 

r g#*T r p(C, £+h:/:i— y h©18 6#g£>L e u^A r g fc-ttl-^nilift 

[SI 1 2] 



$112 























No. 112 


0-12 7#e 
0-16 o#e 

0-18 6#B 


Leu 
A r g 
Leu 


S e r 
T r p 
Arg 


CTG 
CGG 
CTG 


TCG 
TGG 
CGG 



1 3) 

3 Om 1 ©ttltffc 10ml CDLB«ft«fll*WfiU> 12 1°C- 2 OSHHJ© 
jj.— j.^ i/— Uifl/fc. 1 0 0 U g/m 1 £&S«fc 

5fc7>tf^U>£i3st)nbfc^ ##«3 4T?#&nfc*n->No. 3 4&£ 
^JSM7 0"e#6tlfe^n— >No. 1 1 0&-eMIIb, 3 7°C-3 0 
0 r pmtITU2 0«fM««bfc. IM&lii&l m 1 Sr^^L^a.-^^^ 
.bfclfc T&foftm (1 5 0 0 0 r pmx 5 20 K:«fcD*n^n©tt#&#8lt'fc 
. i^TTJW 'J S D SitUSta 0 0 ^ n->N o . 3 4Rtf*n- 
>No. 11 O0D-/^X^ FDNA^n^nillfc. 
^o— >No. 1 1 0(D^y7s^ FDNA&E c oRI#;«£tfNo t IlCcfcot 

Xfffl;7^P-Xitl. 0%) *frV>. 7^fD-XW6l?J7 7 0bpO 
DNAlffr^DaJUfc. ^n->No. 3 4©^5FDNA§E 
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— xjt (Jfoo. is) ^»<»nm i ©TEf ii^nf mm 55 

^(Di}:UT§e>n^n">No. 1 l 0E)3*tf>^7 7 ObpODNAfrtf- 

t^ D ->No. 3 4fi35fc<£>&l3. 8Kbp©DNA»fr*DNA7-fy-'>3 

, mnm&fcw o . 113 

bfcc *1 1 3iC^U^«fc^^^^bU;VbH7^-if©ar1t 

^-7MD6f i©Leu^ThrlC, Qf^^.-yh©l 9#@©A 1 a# 
Valid, a^i-y 1 2 6f SOP h e^Ty r fi^^y h<D 
46 f@<DMe tRy s\Z. 0V?ZL-y h®10 8#g©G 1 u^Ar gic 



% 
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mi 1 3] 



No. 113 



113 



a- 6#a 

a- 1 9#@ 
a- 1 2 6#S 
J3 — 4 6#B 
3-10 8#S 
3-2 1 2#S 



Leu 
A 1 a 
Phe 
Me t 
G 1 u 
S e r 



Thr 
Va 1 
Ty r 
Ly s 
Arg 
Ty r 







CTG 


ACG 


GCG 


GTG 


TTC 


TAC 


ATG 


AAG 


GAG 


CGG 


TCC 


TAC 



14) 

*n->No. 3 4©75;iIlWD->No. 111075;M«* 

TV>££££*ftI&bfco 

SOmlO^fclOmlOLBWttitlWt, 12 1°C- 2 0#IW© 

^^Iz-^OHUfc, C©igfi&fcJ»«m*U 0 0 ju g/ml^5«k 
5^7>tf'>U>^inbfc^ ##^J3 4T#e»nfe^D->No. 3 4M 
^»J7 lT?#5nfe^D->No. Ill =£r— S&SWHU 3 7°C • 30 
0 r pmfcT»2 OBMMKllbfc. iWlml «3gSSftaW>^3.-^te»* 
bfc«, ttiO^HS (1 5 0 0 0 r pmx 5#) KiDW«W)l»WI^ 

o *ViTr^*USDS»WttlcJ:OIWMIeJ:D^n-->No. 3 4Wn- 

>No. 11 lCD^XS HDNA&^tl^nWHtbfc- 
^D->No. 1 1 10^7X5 HDNASE c oRI&cfctfNo tl^oT 

**B;7*fn--;*«flEl. 0%) *fxV», 7^n-X»^7 7 0 b p® 

coRI*J:atNotIfcJ;oT«Wbfc«, T^D-^yM^i <->4^*t 
; ^^VI I&Sfc^tfD-X&ffi ; 7#n-Xiim0. 7%) SrffV^ T# 
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-xfr mo. is) »<mimi©TE ^tcfn^ni^f, 5 5 

1 0 ul 1 (DTEtC^bfCo 
^OD^bT#e)nfc^n->No. 1 1 Ifi5fe©$j7 7 0 bpODNAifr 
£f?U->No. 3 4 £l5fc(£>$l 3 . 8KbpODNAiM-aDNA7-f^>3 

5 FK:£D;*:B§ffiHB i o i <D3>tf5 i > (M.wwm^M) ^mnmmv 

, J^Htelft#N o . 114 £#fco 
053KR*W: 1 0 0 % T -3 

T, ABIttRO^X^^*?; h<h^- h^-^X>U— 3 7 3A£ffi 

73.- y h©6fg©Le u^Th r (C, alt^rL-^ hO)l 9#B©A 1 a# 
Valt, aV^^L— y hOl 2 6t@0Phe^Ty r\Z. BVZf3-~yh<D 
4 8#@£>L e uffiV a 1 PV^-v b<D 1 0 8f@(0G 1 u#A r gfc 
^•y-^rL-y h©21 2#@<£>S e r^Ty r &C^n^ng^£*lTV*fco 

»114] 

^114 

















• 










No. 114 


a- 6#@ 
a — 1 9#@ 
a- 1 2 6#B 
0-4 8#B 
3-10 8#S 
3-2 1 2#S 


Leu 
A 1 a 
Phe 
Leu 
G 1 u 
S e r 


Th r 
Va 1 
Ty r 
Va 1 
Arg 
Ty r 


CTG 
GCG 
TTC 
CTG 
GAG 
TCC 


ACG 
GTG 
TAC 
GTG 
CGG 
TAC 
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1 5) 

/7n->No. 3 5©75/^iWn->No. 1 1 2©75 7M^ 

3 0mlOttlMftel0ml©LB*fldW6*ll»U 12 1°C- 2 0 5MW© 
h /; ^-7*(ij;0lIlfc o 1 0 0 ju g/m 1 

5Kir>t!s/u>*aaipbfc«, 5^#<bnfc^n->No. 35^ 

tK^SS^J7 2T#5n^n->No. 1 1 2*-6*fflllU 3 7°C • 3 0 
0 r pmM2 0P#lffl88tbfc. RSBtMU m 1 *lS«tl^a-^» 
bfc«, 3S^«6 (1 5 0 0 0 r pmx 5 00 fc«kD-tn*n©BI#*»«bfe 

o ^^T7 ;W USDS iffi^a 0 if*«k ^ n->N o . 35fttf*n- 

>No. 1 1 2©^7XS FDNAS^n^nWRUfc. 
^□->No. 1 1 2 0D^7X^ HDNA^Ec oRI43<£^No tIH<toT 

^«ffl;7^n-xil«i. 0%) £fx<^ 7^n-xW^7 7 0bpO 

DNA»fM**«0mbfc. mm\Z, ?U->No. 3 5 0^SHDNASE 
c oRI*5£tfNo tIfc£oTlW*rbfc«, 7^n-X^»ft (->^*h 
»^^Vi IillWo-M;7^n-X^0. 7%) *frV». T# 

-xjt (f5 o . i g) saw* < »»t i m i <dt Bmevz-tn^tmm^ 5 5 

-;v/^nn*;i/Afflmi:x^/--;va:»*fToT#DNA»fM**»l4b, *** 

tfjKll 0 // 1 ©TEKllS^bfc. 

E©«KlbT#e»nfc#a — >No. 1 1 2fiSfc<7)&)7 7 0 bp®DNAifr 
t^ Q ->No. 3 5E&5fe<D^3. 8KbpODNAffM-SDNA^y-'>a 

5 HK:«kD^»«HBl 0 l©3>t^>Ms;l' ^M^b 
, ?#»^#N o . 115 
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tfHSWai o o 

T, AB Itt«CD'>-^X>>/>^y htt-h^X>lH3 7 3 ASrffl 

hOD6#@(DL e u*«A 1 aid, of+l-^-^ h©l 9fg®A 1 
ValU, ff^azy b©l 2 6#@©P h e^Ty r l:, fi-y-73.-y h<D 
1 2 7t@OLeu^S e r \Z. 0^=L=Ly h<Dl 6 OfS©Arg^Trp 
Id, ^ hOl 8 6#SCDL e u^Ar g {Cl-eWtlg^^tlTV^o 

[*115] 



ins 



























No. 115 


a — 6#@ 
a-1 9#@ 
a- 1 2 6#@ 
/3-1 2 7#B 
13-16 0#B 
3-18 6#S 


Leu 
A 1 a 
Phe 
Leu 
Arg 
Leu 


A 1 a 
Va 1 
Ty r 
S e r 
Trp 

Arg 




CTG 
GCG 
TTC 
CTG 
CGG 
CTG 


GCG 
GTG 
TAC 
TCG 
TGG 
CGG 



16) 

^n->No. 1 0 3©7$yi*&S£*n->No. 10 6©75;«i 
3 0ml©l»W£l OmlCLBWMSU 1 2 1°C- 2 0#f*l© 

^.kOiWIbfc. 1 0 0/* g/ml <h&3£ 

5icy>£5>u >£rajufcm, ^«J6 3T?»6nfcfn->No. 10343 

«fcOgilftW6 6T?#£nfc^Ci — >No. 1 0 6 ^-SMUIt^ 3 7°C-3 
0 0 r pmi:tD2 0l$Wig*Ufc. llEJMti* 1 m 1 SStattA&^a.— 
StbfcSk St'L^HI (1 5 0 0 0 r pmx 5#) laD^tlClft^Mt 
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fro iV^T7J S D S i ffl^l^ 0 ii#.<k Q ^ n - >N o . 10 3Rtf* 
D->No. 1 0 6(D^7^5 HDNA^n^tli^tfc. 
^ D ->No. 1 0 6 0^7X5 FDNASEc oRI^No tltCfcoT 

; y#n-Xiiy£l. 0%) £frV^ 7^D-^M^I?)7 7Obp0 

DNAiffH-^OffiUfeo mm\Z. ^n->No. 1O30^5HDNAS 

|tI^^7°VI I<H^n-Xtffl;7^o-^fiS0. 7%) £frV^ 7 

8kbp©DNA»fJt*«I0Wbfc. *89;£bfcM7# 
n-xM* lg) »<«Ulml ©TE^I!i^n^n« 5 

5°cx*immuuvT7tfv-x*^&zmMZtt 0 ^©wwbT7x 

mt$\Z- \ 0 /Lf 1 ©TEI:^ilfc. 

ZL(DmiZVT%t>ntzt7U~->No. 1 0 6|i3Sfc<D^7 7 0bp©DNA®T>¥ 
t?U~->No. 1 0 3 3 . 8Kbp(DDNAiff>T-^DNA^-ry— > 

U ^«feil#:N o . 116 £#fco 

mz, ^mmitmv^miz^mwRzsmum^m^rctz.^ mm%. 

x$mw&\* i o o % o fco 

T> AB ittR©^-^X>'»^y ht^— h5/-^X>1J— 3 7 3 A£J3 

bfc. SI 1 6fc*bfc£3fc»ifeffl©=HJ;Vfc F^~£©af*J- 

h<D6#@£>L e u^Th r \Z. aV?3-~*J h<D3 6S@<Z)Th rrt* 
MetC, ait^n-n^ h©l 2 6f|OPhe^Ty r\z, b<D 
1 OtiCThr^As p£, |8tte^ h©l 1 8fS©Phe^Va 1 
, ^7*a^7 hO2 0 0fS©Al a^Gl ute^n^nflKfeSttTV^fc. 
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mi 1 6] 



^116 







75/ KSB^JO^ft; 






















No. 116 


a- 6#a 


Leu 


Th r 


CTG 


ACG 


a- 3 6#S 


Thr 


Me t 


ACG 


ATG 




a — 1 2 6#@ 


Phe 


Ty r 


TTC 


TAC 




3-1 o#e 


Thr 


Asp 


ACC 


G AC 




i3-i 1 8#a 


Phe 


Va 1 


TTC 


GTC 




fl-200#@ 


A 1 a 


G 1 u 


GCC 


GAC 



1 7) 

£7D->No. 104(D75;itIWn->No. 10 7O75;tfS 
3 0ml©^ifl:l 0ml ©LB*#«fl6*W«U 1 2 1°C- 2 O^Iffl© 

^—j.^^— -jiz&vmmvtc* z-ommznmmtf i oo u g/mi 

r 

5\z7>¥z/v>&mnvt£m. mmme 4-r#6nfcfn->No. 10443 

<fcO^I»J6 7t#^nfe^O- >No. 10 7$- S&MflSU 37°C-3 

» 

0 0 r pml:T82 O^ffi^b^ MUml £M^ftit^:x-:/^# 
^bfc^ ^bftM (1 5 0 0 0 rpmx5^) K:<k O^n^tKDS^^^itb 
feo ^ViT7^ USDS ttlUSHi 0 »^ 0 ^ 0->N o . 1 0 Amsz 
D->No. 1 0 7 0^7X5 HDNA^n^tllltfe. 
^D->No. 1 0 7<DZf^7.^ HDNA^E c oRI43<fct£No tltiot 

7,^ffl ; T^fn-X^Sl. 0%) £frV\ 7^a-XW5»7 7 0 bp© 
DNA*rtf-£$J0fcBb&. IrHH^ ^D->No. 10 4Oy7X5h*DNA$ 
E c oRI*«ktfNo t Ifc«koT«»fUfc^ T^P-XW«^»J (~>^ 
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P-XJt mo. lg) »<»llml ©TEMt^nmWE 5 

mmz i o /i i cdte fc^bfec 

Z.<DW\Z\sX%%ntz!7 U— >No. 1 0 7 Sl3te<£»&J 7 7 0 b p (DDNASffin* 
t^D->No. 1 0 4 3 . 8Kb pODDNA^Jt^DNA^-ry— v- 

3>*yb (^t@mt®l) ^fflViTS^^-tirT^X^ F^^Lfeo Z\(D^y 

u mnfcm&N o . 117 £#fc„ 

X, AB Iti<D^X>^>^y ht^T— hi/— #X>+h- 3 7 3 A£ffl 

bfc, -eoD^> 111 7^bfc<fc5^H f ^M©xbO;i/bF^^-if(Dar1^ 
b<Z)l 9#B©A 1 atfVa 1 Id, ar+ht/^Xy h<D7 lSICAr g 
^HislC, aij-^a-7h©12 6t@(Z)Phe^Tyr{C 4 0^3-— y b 
0)3 7SI©Ph eRe u\Z, 0-y-7zL~y h01O 8#§<£>G 1 u#*As p 
\Z V fllfr/XXy h<D2 0 0f|©A 1 aifiG 1 U iZ^tl^nW^ tlT ^fco 

imi 1 7] 



S117 



































No. 117 


a- i 9#a 


Ala 


Va 1 


GCG 


GTG 




a- 7 1#B 


A r g 


H i s 


CGT 


CAT 




a- 1 2 6#S 


Phe 


T y r 


TTC 


TAC 




3-3 7#@ 


Phe 


Leu 


TTC 


CTC 




5-10 8#S 


G 1 u 


Asp 


GAG 


GAT 




3-2 0 o#a 


A 1 a 


G 1 u 


GCC 


GAC 
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1 8) 

^n->No. 104©75/tflWn->No. 10 807^71^1 

3 0 m 1 ©tOMfflC 1 0mlOLBllWfi*WU 12 1°C- 2-0#W© 

CCDftttlfcilftWE^l 0 0 u g/ml 

5^y>tfvU >£«sijnbfc&, ^Mf!i64T#5>nfe^n->No. 10443 

<fct^I0!l6 8t#&n^D->No. 1 0 8 S-fi^Sftil'^ 37°C-3 

1 

0 0 r pmM2 OWfflB«lbfc. ^IlmlSli^fa-^ 
flfcbfcSk 3ft'D^» (1 5 0 0 0 r pmx 5#) ^«fcO^n^n<D0^=£^Hib 
&. i^T7J^ 'J S D SitH^ta 0»i D ^ n->N o . 10 4Rtfd7 
n->No. 1 0 805^7X5 HDNA^Wtl»Ufc. 

>No. 1 0 80^7X5 HDNASE c oRI43<£t£No t Itiot 

X-ffiffl ; T^fn-x»mi. 0%) &fTV^ 7^n-7^6fi7 7 0bp© 
Ec oRI*<fctWo Ufc«koT«»fbfcBL 7^n-^WViM (v^T 

tgM^VI IteMj&T#n-*&JB ;7^D-Xil0. 7%) £f?V^ 7 
p-Xit lg) ^i^< »l 1 m 1 ©T E^H^tlfniit, 5 

jfcWfc 1 0 /i 1 ©TEMbfc. 

i0«tUT§6n&fO->No. 1 0 8*5fe(D^l7 7 0 b pODNAlrM* 
t^D->No. 1 0 4 fi35fc<£>^ 3 . 8 Kb p (DDNAfHrJf £DN A^-f S' 
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h<Dl 9#@<£>A 1 a^Va 1 fc> ait^OLz:^ b(£>7 l#@©Ar g 
j&iHisfcl, h©l 2 6f@OPhe^Ty r\Z, b 

0)3 7#l0Phe^Va IK, iSU*^— y h©l 0 8#@<£>G 1 u**As p 
\Z, fr^-JO-ZLy bC0 2 0 0#g<E>A 1 afr'G 1 u iC-^n^nS^tlTV^o 



[*118] 



1118 










m§-m 




No. 118 


a- 1 9#9 
a- 7 1#@ 
a- 1 2 6#@ 
3-3 7#@ 
j3 — 1 0 8#@ 
3-20 0#@ 


A 1 a 
A r g 
Phe 
Phe 
G 1 u 
A 1 a 


Va 1 
His 
Ty r 
Va 1 
Asp 
G 1 u 


GCG 
CGT 
TTC 
TTC 
GAG 
GCC 


GTG 
CAT 
TAC 
GTC 
GAT 
GAC 



[^7 9] -bu;vtH9^-i?^*fly*^fc7 , 5/mtBft»©flS:fl' (1 

1 9) 

^n->No. l 0 5©T5/BI»t^n->No. 10 9©7$yffl 

nt z> z. t u fco 

3 0 m 1 ©KKttfKl 1 0mKDLBl#WI4i»U 12 1°C- 2 0 5MWO 

it-Yzv— 7\z&vffi-mvito z.<Di%mzmmm& i oo v g/mi 

5^T>t!~>U >£3&&nbfc^ »J6 5Tf#en^P->No. 10 543 
£t*H2&0!l6 9T#e>n^n- >No. 1 0 9 ?:-e^iSU 3 7°C-3 
0 0 r pm\ZXB2 0B#l«ig£bfc. i^lilml fcigSftaM^J.-"^** 
IRbfcffc »C?4M» (1 5 0 0 0 r pmx 5#) fc«kD-*n*ft©«#£#«b 
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fc, ttV^TT^* USD SiUiSfc J: 0 Rf#«k 0 ^ n->N o . 105R^ 

p->No. 1 0 9<D777>$ FDNA&-£n-6nWi»bfc. 
^D — >No. .1 0 9cDy^7,^ FDNASE c oRI&cWNo tllCioT 

DNA$rJt£iSJOffibfco >No. 10 5©^7XSHDNAS 

Ec oRI43J;^No t ItctoTWim T^O-X^JH^l (->^ 

#0_X^;t^ef*J3. 8kbp©DNA|fra0ttlbfe. ^fcUfcMTtf 
p— XJt ($J0. 1 g) »<»l/lml ©TE^I^nftlim 5 

y_ ;V/-^nn^;l/Attttl«i:X^/-;l/^^ffoT6-DNA^TM-?rliMU, M 

£<»t;ibT#£>nfc#n-->No. 1 0 9E&5fe<D$j7 7 0 bpODNAfrJt 
t^D->No. 1 0 5 &3fe<E>$J 3 . 8 Kb p ©DNA®f)t^DNA7 / fy-v' 

U fSSi^No. 1 1 9£#fco 
ZfM&V&fe 10 0 %T&ofco 

±ih» 67;v* u s d siffis i <9 77X$ F^sifco 

X, AB I%hM<D'>-^X>>'>^^ h<h^-h->-^X>-9— 3 7 3 A£ffl 

7^.-^ h©3 6f@OThr^Me t (C, Qf-y-yrL-^ hCDl 4 8#@£>G 1 
y^AsplCv at7a~7h©2 0 4f SOVa l^Arg^, 
b<D4 l#a(DPhe7&U 1 efc> p^=L=.y btf)5 lfgOPhe^Va 1 
\Z, h<D 1 0 8#@CDG 1 u^A s p fc^n-?tlti$tlTV^c, 
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mi 1 9] 

ill9 



























No. 


119 


a-3 6#S 
a- 1 4 8#@ 
a- 2 0 4#S 
/3-4 1#@ 
0-5 1S@ 

j8 — 1 0 8#g 

.... 


Th r 
G 1 y 
Va 1 
Phe 
Phe 
G 1 u 


Me t 
Asp 
Arg 
I 1 e 
V a 1 
Asp 


ACG 
GGC 
GTC 
TTC 
TTC 
GAG 


ATG 
GAC 
CGC 
ATC 
GTC 
GAT 



2 0) 

£7P->No. 9 8<D7S/tfIWa->No. 10 0©75/iltl* 
3 0 m 1 ©B^WK: 1 Oml^LB^lti^ilt, 1 2 1°C- 2 0^1© 

^■—^^u-^z^mrnvr^o z.<Dt%mz%&m&ff 1 o o u g/mi 

l£##0iJ4 0-C#e>tlfc^D — >No. 1 0 0 S-S^Silb^ 3 7°C-30 

bfc^ 3t>fr#!$t (i5ooorpmx5#) \z^^n^n<Dmw^m^ti 

o «ViT7JW USDS ittlfeia t) D ^ a->N o . 98R^D- 
>No. 1 0 OCD^^X^ HDNA^^n^tlliMUfeo 
#n->No. 1 0 0(D^7X5 FDNASrEc oRI^No tlCioT 

Xfffl;7^n-Xigl. 0%) £frV\ 7^n-^W6«U7 7 0bpO 

DNA^rjt^OtUbfc. ^n->No. 9 8 ©7"7^5 FDNASrE 

«^-f 7"VI IM&^tfn-TjeJS ; 7%u-xmmo. 7%) £frV\ T# 

8 kbp©DNA»ffi-£$)t>fcHUfc. ^ 0 b 1^7 # D 
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-xjf o&o. ig) si^<»t lm i ote w^n^nim 55 

KltlOjU 1 OTEfci§)|l/fCo 

£<D$lfcLT#e>nfc#n->No. 1 0 0 (i35fc<£>&J 7 7 0 bp^DNA^Jt 
t^ n ->No, 9 8gi*<7)^3. 8KbpODNAi^DNA7<y-i ^3 

, J^Kfe^N O.120 £#fco 

t*a#W* i o o % Tab o /to 

Tv AB I tlC^X^^^ htt-h->-^X>1}-3 7 3 A£ffl 

v> & ^ <* 5/»fc J: o T- h U ;V fc F 9 * -«l€f»»o*fiE?l tt&fe 

yn.--; h<3Dl 4 8#S0)G 1 y^AspL fff^f h<£>2 0 4#B©V 

< 

aiiJArgl:, jS^axy h<51 0 8SS0G 1 u*iAs pfc, fiV7=L— 
[SI 2 0] 



112 0 













pa— 








* 






No. 12 0 


a- 1 4 8#B 
o-2 0 4#B 
3-10 8#B 
0-2 0 0#B 


G 1 y 
Va 1 ' 
G 1 u 
A 1 a 


Asp 
Arg 
Asp 
G 1 u 


GGC 
GTC 
GAG 
GCC 


GAC 
CGC 
GAT 
GAC 



inffiM8U DH3^ Ob^DW J-l«^6©y/ADNAi« 
5 0 0ml 0DA*y7;P#H^7^X3^TIBOm^©^l 00ml SSSgSb 

, 1 2 It • 2 o^w-h^i/-^:«fcOiitfc. 
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^3-^:10. Og/L, U >M— 7K^— # U : 0 . 5g/L, »J >^ 
— tK^— #'J^A : 0. 5 g/L> iM^^v^A • -fc7KfO% : 0. 5g/L 
, SSX^h^i'h: 1. Og/L, ^h>: 7. 5g/L, 7. 5 

g/L, tfrfbn/Wh • AzKfPtl : 1 0. Omg/L, pH7. 2 

£©J&Hifc#W:^lEfc©n H3y*7 • n H^o^J-lft (FERM 

BP-1 4 7 8i: LT, fj|B©*«6«MK:#f^Jj*#±©«^©^fe©aiBW 

#®$n&) 3 0*C • 1 3 0 r pmt:T7 2i^tbfc. 

X<b5Hi (15000GX1 5#f*1) fc«k?m#©*£J&S^«fcBa*iU 

T, 5 OmlCD^a**tt7K^KII*%3P?«»bfc«Kl, MBt'W9*&fr oti 

±!3T#feS0# 2 g £ 0 . 1 5M0NaC 1 S^tT 5 OmMOEDTA • 2 
NazKSBfc (pH8. 0) £4 OmlMTWlSU. 9 O'CTl 0#IW# 

^5asbfe. »5astt&3 7*c*7??&sibfcm^ jpsuv/^— asi o omg 

MT3 7tT?l^[fflftItfc. #£2 0 0 0 OU/mgOif-f 
OmgMT3 7ttlHfMlfc. «ViT2 OU/mgC^Df'f^-XK 
^5mgin^.T3 7'CTlBtP^iabfeo 3£t-, 10%SDS»2mltt 
bT6 5ttmMftfibfcft, Ht-fefc^x/— ;V/^nP*;VAJ*W*ffofc 
„ TE ( 1 mM©EDTA • 2Na 1 OmM© h U Xi&filzK$i$l£ ; 

pH8. 0) Tt&fP$1irfe;7xy— ;V^4 2ml &1$%M5>fr\zMW\sTz. 3t^ 
#Pi (3 0 0 0 r pm • 1 0#W) <£ D7MB£^r«MB£#»U **!©#-£# 
^bfeo C©7Kffitc:±fB(DTEtSf07xy— ;V^2 1ml t^DD*M2 lm 
1 &ta*T¥K»^;M£»#bfc1& (3 0 0 0 r pm • 1 0#IW) £ 

A42ml S:JjqAT^m^^^m#bfc^ (3 0 0 0 r pm • 10 

ftW lc«k?)zMat*rtMB*«*4Mib, 7MB©**^5lbfc. . d <z>tMB l . 

1 MOON a C 1 S^toTE»«4ml tx^y- ;V9 2ml ^jmATbliS 
i&TiHBbfc:^ «Tfflbfc*JK©DNA*^9^#*fflViT#5lofc. 7 0%- 
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8 0 % • 9 0 J -)Vimm^W&Mfc*ft ofc«£fflf£3i*;fcRDNA 

£4 Oml (DTVmmzm&m-ZlktCo RNa s e A£3 0 //. gin^.T3 7*CT? 

U fcJfcWfcl. . 0 m g/m 1 t^^«k 5 1CT E^lCi^S tfe, 
Afr 5 <DX h U ;i/ b H 7 ^ -if i&B^<DmWk 

-f7-^lfc, §HJ£#I8 lfcTW«bfc«^WfSnfelfe6frDNA3/Ag 
2r£gg|£UTPCR£fT ofco PCRRJtTete, ^M^-^ 2 0 0 ng 

#(9 8*0 15#-7--U>^ (5 8t) 1 5# • ttfiaf? (6 8*0 2# 
FmlOlM OHIiRDjgbfc. PCRE/£©a*T*R&7#n— ( 

^W-f^Vl UStt^T^a-xffiffl ; Ttfn-vUSmo. 8li%) 

fciDDNAiSMIfjKO^WSrffofctJl^ $>1- 3 k b p©«MBDNA*« 

SSftV>T, 7^D-XW^*5 1 • 3 kbp©DNAWfr©2M8c$J0HiU ^ 
r # n _ x #- (^j 0 . 1 g) »<Wlml OTE»»l:ia», 55t 

;p/^DD^;i/AfflWtX^^-;l/tt«*tfofc. £T> TE ( 1 mMCDEDT 
A - 2Na£^tU 0 mMO h U XmM7jC^ ; pH8. 0) «Stfc7x 
/-jVilm 1 &ta;URlP*>fc«#l/fc. JS'&tfM* (3 0 0 0 r pm • 1 0#fml 
) £J;D*ffl£^«ffi&$HltU *ffl©*«»»^fc. £<Z>^£3|E!&£05Eb 

. 4m 1 &iWATmflft*a*£»#bfc&, 38'fc4Hlt (3 0 0 0 r pm • 10^ 
O*;k^0. 8ml *1mXXnTffl&fr\Z&1fr\s1Z®.. m>bftffi (3 0 0 0 r p 
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ffifcl. lMCNa.C 1 ft^t?TE«f«8 0 /i 1 tX>/-JH. 7ml SriP*. 
T- 8 0tT3 O^FIftftm (1 5 0 0 0 r pm • 2 O^RB • 4 

■C) {C<fcODNAifjt^i!t:^?rlHliRbfc„ iDNAlffrSim 1 0 

mUVtcm 1 . 3 k b p CDiii|@DNAiTn-S:»#^E c o R I JkZSS c a I 

\z£Q®mVfc.&, 7^n-7Wl (i/^W-f^vi iteBii^T^n 

tZ\Z, mi. 3kbp©DNA©#ft«T*ffc. 7^n-7W^il© 
fil. 3kbp©DNA$r)t£WffiU i7^o-XM- 0^0. 1 g) 

tfcjR&frofc. TE (ImMOEDTA • 2Na^l OmMChU^ 

46fift7K»»t ;pH8. 0 ) X*ma 2 itfc V x 7 -;M& 1 m 1 &ini*.»* > a>fc»# 
Ufco Sfr&aflt (3 0 0 0 r pm • 1 0#lffl) K:«kD7MBfc*«*a*»»U tK 

fq^ x y— ;l/M0. 4ml t^OD^l/AO. 4ml Sira^TStflB^teflltf* 
bfc^ 5&&tfHi (3 0 0 0 r pm - 1 0#H) fc£0*ffifc*«tfH*li*$Mi 

U zMS©^£f?#^bfc 0 ^©7KfflK:^nD*;WA0. 8 m 1 £Jn*-T#OT 

WKlJUttUfctk ftb&RI (3 0 0 0 r pm • 1 OftffO) DTKffi^ttWS 

U *ffi©**^Ulbfc. C(D7M9K:l. lMONaCl^tfTE 
^8 0 u 1 tI^;-;H. 7ml %m%.X-8 0tT3 O^Kifeilbfc^ 
jS'Ci#» (1 5 0 0 0 r pm • 2 0#M • 4*C) t^DD N ABrfr©i£K£III'K 
VTco RDNAWf^-*»te«, 10M ©TEKligffibfc. 

C^»J8 3] DK3^7 nH^nW J - l**E&5fc©x b U;Vk Fy*- 

5 0 0ml ©Ay 7;i"f*H^I79^3^TBB©ffljK©4 0 M g/mL®MI 
MiO OmlilU 1 2 1"C • 2 0 iWIIIO^ h ^ OWIUfc. 
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fSl^h7^h:5. Og/L, 5j?U^h>: 10. Og/L, NaCl 
: 5. Og/L, mkn/Wh - i^mam : 10. Omg/L, mfc^=-$fc ' 
7KfQ#l:40. Omg/L, pH7. 5 

Z.<D&M\Zl&mBtifil 0 O ju. g/m 1 tUZ>£5lZT >*«KDDUfc^ 
, #fF^3IBmCDMT 1 0 8 2 2 (FERM BP-5 7 8 5) a«5*t 
3 7"C • 1 3 O r pmfcTl 6WrBUMtUfc. 3t'i>#8t (1 5 0 0 OGX 
1 5^1) fc£9M#©*&*&*ifcfct>$HSU IttViT, 5 .0 m 1 

7 ;W USD SttWSt J: 0 p P T-DB 1 (01) F&WSU R 

Na s eA!3 0/igMT3 7 THf lR#ISIfla& bfc&, 7 x / -Mftffi/* n 

g/At 1 &o\ZTEt&m\zmM'Z"&fZo 
»8Ufc^7X5 F 1 At g *«IW*E c o R I WE c o 4 7 IIIfc«fc B«J 

©fbfem, T3tfP-X«9«M» ^mi^-f^VI IttMjfcTtfn-^ttffl 
; X#n— Xig^O. 811%) fc«kDDNAJi(ijS*l©^*f*ffofc^Jl*» 
S^3. 3kbpt»l. 3kbp©DNA©Wiittfc. 7^0-7^ 
a>£$j3. 3kbpODNA»M-0*S«)DtHU ^7^n-7)t (*J0. l g 
) §»<»Hml(DTE»* 5 5tTl^MUT7^a- 

^/-;V«fc**ffofc- TE (lmMCEDTA-2Nami0mM 

© h U *«Mfc!K»?£ ; pH8. 0) -ejSjftlS^rfc^x/— ^ttlm 1 *Un^l8^ 
7WcSfe#Lfc. (3 0 0 0 r pm • 1 0#F*a) fc«fcD#ffi 

(DTE^fO^x/— ;i/^0. 4mlt^UD*M0. 4ml^n^.TS» 
jWdfc#bfc i i& Jt^if (3 0 0 0 r pm- 1 0#W) OtK+B^W^^ 

Tl?t»^^fc«#bfc«. (3 0 0 0 r pm • 1 0#W) KcfcOzMS 

7KffiO*S^bfc. Z.<D?m\Zl. lM£>NaCl£ 
^TE^8 0 At 1 tX^y-JH. 7ml ^rin^.T-8 0t:T3 05>F^fi 

* 
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UfcSk -jS'L^Ji (1 5 0 0 0 r pm • 2 0^ • 4<C) l£<fc D DNAfr)t©t£ 
££$£09 8 2 {CTl^MbfcE c o R I RtKS c a I fc«fc 0«J»rStlfc*9 1 . 3 k 

bp(DDNAmiitmmms 3\zxmnvrcE c or i we c o 4 7int«fc 

5 0 0mL<7)A , ^^;HtH^|7^7,3tC4 0 n g/mL0M^ • -fcTKSJ 
WBOSl 0 ntg/mLfiDtlbnAVVh • i\*%MQ&S*S 1 0 0 mL ©L Bigwig 

ifi£Sl»U 1 2 It) • 2 0 b^l/-^:<kt)«iitfe. ^©TOlc 

tea^l 0 0m g/mLt^| ) j;5(l7>k!y | J >£«lLfcl^ 
No. 2 0 0 3 7*C • 13 0 r pm^T^J2 0B#|ffli&*b)fc 

o mmm&TWtfr Zi&'bttM (5 0 0 0GX 1 5#W) 

Wlbfc. JWV^T, ^»Ufc»^Rfi«#S 5 0mLO4IftJI*(:S«Slfc« 
fc, HflBS'C^St (5 0 0 0 GX 1 5^) fccfc9R7gR*Ktfc#£#9!l'fc. 

^BI^fcKJKRteift* 0. lg§20mL©50 mM U >W.ft U ^ AtK^ ( 
pH7. 0) l:Hb, JimcO. 5mL07^Un-b'j;i/X^^T^'JD 

1 0 0%Tfeofeo 
»U RNa s e A£3 0 u giPAT3 7T}*C1 ISIiflfia&bfcgk 
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1. Oiig/U 1 t^i^fcTE^IC^tfc. m*X* ABItI^> 

U ;l^fc: H^^— ifSrn— Ff£OR F t &^&TV>5*&*flSBB3*'lfc. Z-CD-f? 
X5F§PJ1H-DB1 (0 2) <h£ttttfco 
[«^J8 5] &f i©^h'JJl/k H7^-1f*^©tIiAIWOitli (1) 

t F^*— tf *^tLTffl Vifco 5 6 h 6 2 fcfBtfc^nfc^m^A©^ 

B^lV^ h%hig©DNAS I S^m^Tco §»*55 8fr£>6 2fB*©#5E#&fc 
33tt£7^/M@3?iJ<E>77-r >^>hfc^<3i^^© : E^U >2ffc«, 72" 

tt, n^y^T, nFi?n^7X J - l^fi5!5©z:hU;Vt: H^^-ifcD^it 

[^»J8 6] gfe3EKr©z:hU;WtF7^— ^6©aeS«A»W©JiHi (2) 
&^©^ttbT, e/a-Hy*^ T.U— 9 JCM3 0 9 5 
^515©- hU;i/t -£&0i£l/rfflV*fc. if*5 5 6 ^£6 2fcflB*ft£ft 

AO^tfJ <h 75: § 7 ^ / Ifc^«:«rjrr £ UTffi V>T> ««© 

fflffi*ffofc. 9*55 6, 5 7flB*©#3fe*Sfc*ttS75/»ffi^l©79-f 
>*>HCKk BStV7Mfc«CDDNAS I S&fflVifc. 91*5 5 8 j6^& 6 2 IB 
m©4#5t#i£^43 tt£ 7 5 7 M@5^J© 7 7 -f > * > b \Zgr3< StfWSSt©^ U 
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#g CD A s n -5 1 OfiD# U K & S 0 it^- y h ©7 5 / 
032tl©VaK 3 3fS0Ala, 37f@©Phe, 4 0t@©Thr 
41t@0Phe, 46#S0DMet, 48fl©Leu, 51f@(DPhe 
6 1#@®A1 a, 7 2f@0Trp, 112f@OLys, 1 1 8#@<£>P 
he, 1 2 7#@<£>Le u£> #>«r^#A^W^^t UT«V^*il/fc 

o 

^SOMtbT, ->;x-hV#;i^T «7>f 9 JCM3 0 9 5 
>*>Hc:teU B4V7htl©DNAS I S^ffl^fc. ffsfc^ 5 8 £ 6 2 IB 

148S@CDGly, 188t@©Thr 4 2 0 4fl<DVal^, ^51^© 
#U^^H**/3^3-— y hODT^yMSH^Jft'^l OtiOThr, 3 2# 
ICVal, 33#l©Ala, 112t@(DLys, 118tl©Phe, 1 
27flOLeu, 14 6#gOArg, 15 0fl©Al a, 16 0fl©A 
rg, 168f@0Thr, 171#g0Lys, 176ti©Tyr, 186 
flOLeu, 2 17f@©Asp, 2 1 8#@©Cy s 
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3&t;i> ^SjsftiJ© TLA PCR in vitro mu tagenes i s 
Ki t.J &fflV>fc«te<ftgWfc&&»A&fTofc. TLA PCR in' 

vitro mu tagenes is Kitj &&\z*y b £V$&o UT<D^M 

tF7^-f^-Ht50RF^tJ^7X5 H : p J 1H-DB 1 \Z, MM 

1 OngCDp J 1H-DB 1 &&M£.hX 2fflm<DP C RSJc^ff ofco PC 

rmjs i \t. mmmoM&m^ no ibr©:/^ ^-s^m i 3 :/^-r ^-m 

4 (IB?!|^<©ia#l#-*t 1 0 7 fcia^l&IB%) ^50pmo 1 ^ty£S5 0 jit 
LCD** dftl^tt+y hfcIB«©&#fc<fcS) gfc^tt (9.8t) 15f -7- 
-U^^CSSr) 3 0# • #fiRJ& (7 2*0) 2^ B 1(D^2 5^^Vi 
D5gT*^<fc0ffofeo PCRjKlS2te, MUT4^5'f7- (E5!IS©B3#I# 

1 108 izmmmzwo rum i 3 y^-r v-rv (ia?m<2is?ij#-*t 1 0 9 \z 

IB?iJ£fSfD 5 0 pmo 1 ^tT£»5 0 £iL<Dl£ GfiJSfcfcMry MdfBfc© 

i 

&mz&Z>) X, PCRHiSi tW«©lif^fci«kDffofc. 

* 

n— xmmi. 011%) fcioDNAises'i*©^*f&ffofctJi5, fan*) 

#«DNAg4fc©#ftj&**IBT€rfc. MicroconlOO (SiB36*fc») * 

m ^x^MtKo pcr RitimTfo& o iaanjft -f dNTP^isu 

fc^> TESMW 5 OjtiLOti^ilUfc. MTE^Sr#0. 5 /x L 

7-- u >t?mm*ft'D tea 

7--'J>^Itf:TaKaRa LA Taq^O. 5 At L JQ^-T 7 2 *CT 
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<D@3^iJ#^ 10 9 \ZMF\&%?M) 5 0 p mo 1 ira^-T^AS: 

fem, iftt OSt) 15#'7--'J>^ (55D) 3 0#-MM (7 

P C RSJS 3 ©RM7t 5 m L V^cT^a-XlIta (z/tf^ttM? 

»V>T, T-%U-7.¥)Vfr<bmi. 9 kb<DDNAI^ft<2^£1jODEtiU 
MT^a-xn- 0^0. 1 g) »<»UlmL©TEM«m 5 5 

mnVTcmi. 9 kb<Z)^i|SDNA^Jt£fl!tM@l^iEc oRI&tKH i ndlll 

iz <fc D ® m b fc^, £ <Z)^J^#m5Q.a^^^ UT 7 31 y -)V/9 □ n AJS £b 

fcX^/-;Wt»*ffoTRDNA»fJtS*lt«b, SjfcWfcl 0/iL©TEti 
fl?bfco mmz, EcoRWHi ndlllfCfcOp J 1H-DB1SMU 

■ 

7%) .SffVi, 7^fn— xy;V^6^2. 7 kbtf>DNA$rJt<Z> 
WUfc. ^OfcbfcTtfn-Xfr «§0.. 1 g) »<MblmL 
©TE^ttim 5 5 < CTlB#r^MbTT^a-XS:^fcS!ll^-&fCo 

£©mil/T#5ftfc*U. 9kb£$j2. 7 k b ©DNAglfn-^DNAil^ 

RNaseA£30ju. gJnA.T3 7X:T lmmUUVfz.^ 7 z.J 

>^>^3py htt-h^>-^x>ij— 3 7 3 A£ffiV>fc^7^ ; ^>'?£K:J;o 
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*-©#gm, »6nfc»««ft»©*rr*^^5 Ftt, pjih-dbi tit 
Ti5© (si 21) k> m^ntcmnmwki^o^ii^mmm' r^smmm 



[112 1] 





* 


^#M£AM 








No. 2 0 1 


0-4 8#B 


T r p 


Ty r 


t g g 


tat 


No. 2 0 2 


3-4 8#@ 


T r p 


Va 1 


t g g 


g t g 


No. 2 0 3 


/3-4 8#a 


T r p 


A 1 a 


t g g 


g c g 


No. 2 0 4 


3-4 8#S 


T r p 


G 1 y 


t g g 


g g g 



mmrn 8 9 ] e^n^ zutbtv r^mmx ( 2 ) 

HWJ8 3 }:XMT 1 0 8 2 2 £ Ds^Mbfev-a.— F J tDV'f-f T I*—* 7 
4? J CM 3095 m$:<D~ h U ;Vk H-TSOR F 

7X5 H : pPT-DB 1\Z, M1MM8 6^8 7 ^T&ffibfc^SA^ftn? 

1 0 n gCDp PT-DB 1 MtbT 2®^©P C RSJfcSrfr ofc. PCR 
1 te, 1H^JS<DS2^J#^ 111 IB«(<£>:/^ RtfM 1 3 y^-T V-M 4 
(ga^©@S^iJ## 10 7 H@B^l?rl2«) 5 0 pmo 1 ^^45 0^L 

ij>^ (5 5t) 3 0 U> • #fiRJfc ( 7 2 "C) 2^W©^#S2 5^^i0 
10 8 £K#J*3Btt) &tfM 1 3 ^^fT-RV (@a^JS<D@S^J#^ 10 9fcfi 
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p-XiSl. Ofii%) l£cfcDDNA^il§j^©#ffi£fTofc£;i3, Wife 
JifflDN Ai*©fiF«E*«?t»"C#fc. MicroconlOO (Sigi6%L«) £ 

m v>T^n^n©p c RSfcitmftfc o «j&^-r d nt p 

fctk TE*iH*Tft*50tfL©**fc««b;fc. RTE»«!*#0. 5yL 

S) $ltb, H»!44M (9 8*0 *10»Wffofc«, 3 7^6 0^1 
^tj-T— ^©5iST^^fTV^ geViT3 7 , CTl S^Jtt^utiaoT 

— U >^ItfcTaKaRa LATaq^O. 5 w LDP;LT 7 2tT 

4 OE^m©ia^J##l 0 7 £BB?!]&iB*D S^-fT-RV (@3^m 

©I3#]#-*t 10 9 KlBa?>JSfB«t) 5 0 pmo 1 tP*.T£*£ 5 0 /x L <h b 

fct, i^tt (9 8t) 1 5fj>- 7--'J>^ (5 5"C) 3-0fi>-#«KJ£ (7 

-ryvi Iia^o-^ffl;7^n-XlS0. 8M*%) fc.fcDDNA 

^^©^fefxofci!!^, ^Jl. 9 kb©J*fiDNA£4fe©#fiE#?*BT? 

l*V>T, 7^n-XW^l. 9 kb©DNA0ffr©*<SH8OH*U 
M7#n-Xjf «$0. lg) »<»llmLOTE»lim 5 5 

-;i//^nn^;VA^ffitx^y--;VitM^ffoTMDNA^f}t^lf$SU, &ft 

0 £iL©TEtdgfi?bfc« 
»$4b;fc#n. 9 kb©JIMBDNABrtf-&ffeII&IP*E coRIOT i n dill 

tjL? /-jvtm&ft^TmvNAmfr&mmv* mzmzi o^l©te^ 

^bfco IWUHKU EcoRIlfetfHi ndIIIKl«fcOpPT-DBl*««WU 7 
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7%) SrffV^ 7^n-XW6»2. 7 k b©DNA$r> ! r©^ 
fcSJBfflbfc. Wr>t*\sfc7fiu-7,Yx (150. 1 g) »<»»HmLO 

NAKlfH-^iab, *»WK1 1 O/tL0TEfc»*l/fc. 

E©#tebT»e>nfcm. 9kbtl<J2. 7kb0DNAifrSDNAl^ 

RNa s e A£3 0 tigWXT3 7*07? 1 PtMfitfibfctk 7x;-;Vitil/^ 

nn*;i/AttWR^x^/-;waiRKiJ:oTRDNAS»i4b, ft&Wtei. 0 

-OttBB?!l£&5tbfco 

#6nfcW«Wft»©«"*^^3 FMU P PT-DB 1 fcjttfc 

LT% i/^-H/^^^T It- J CMS 0 9 5ft*©nhU;mH 

TIB© (^i 2 2) fc, »&nfc^«teife#©#^i3esttBf • 7syra 

©^fb • ^SSB^J©^^^©^)^^^. 

[S12 2] 















No. 40 


a- 3 6#@ 


Th r 


Me t 


a c g 


a t g 


No. 4 0a 


a- 3 6#@ 


Th r 


S e r 


a c g 


teg 


No. 4 0b 


a- 3 6#@ 


Th r 


Ala 


a c g 


g c g 


No. 4 0c 


a- 3 6#i 


Th r 


G 1 y 


a c g 


ggg 


No. 40d 


at — 3 6#@ 


Th r 


T r p 


a c g 


t g g 
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mmm 9 01 i&mBmmn&miftthtc&mmx (3) 

mMW8 3CTMT1 0 8 2 2J;DilSbfci/a-hV*^7 =E7 

a ? j cm 3 o 9 5**©-hu;wt H^^-^fta-Ht-soRF^try 

7X5. H : pPT-DB lid, mMM8 6 X« 8 7 tTiffitfc^liAiWT' 

h©T^yM@B?!l c P©4 8#@©As n»75;ti:fi 
-T 3 & ©^M# A b fc, 

1 0ng<DpPT-DBi^mmtvx2nm(DPCRRm^n^rc o pcr 

(@H^OlB^I#^- 1 0 7 HlS3?!l£fB«t) 5 0 pmo 1 ^tf:£S5 0 n L 

©^ M£fB*S©:&#K£3) ^ **** (9 8*0 15f -7-- 

U>^(55'C) 3 0#-#ftRJfc (7 2*0 2^©^2 5^^JWS0 

1 0 8 fcK#l£f2tt) RtXMl 3^V-RV (eaJ*©E5U»*l 0 9 fcBB 
?ij£f3ft) 5 0 pmo l^tr£S5 OmL©^ iMMtfrv WdfBifc©^ 

^&M^7^5 F&WMttU RN a s eA^3 0 u s1mXX3 7tTlf|^ 
o *feV>T, AB iaiO'>-^X>'»^*; htt-h'>^X>1t-3 7 3 

^-bV^^^r ii— ^7 JCM30 9 5fi*O-hUJVkH 
^ ^, —if© a ij-^rL- y b©T5y^IB?>JPp©4 8#@©T5/^xi— 

TIB© (£1 2 3) Id, #&nfcISSi#©f#i:^lM ■ 75 7113^1 
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mi 2 3 ] 





* 










No. 4 0 e 


a-4 8#g 


A s n 


G 1 n 


a a c 


c a a 


No. 4 0 f 


a- A 8#B 


A s n 


G 1 u 


a a c 


g a a 



[§fe&£#l9 1] &^BIi^I# ; £gl$£bfc^#A (4) 
^|«iJ8 3 CTMT 1 0 8 2 2 J: DiHSSUfc^- bV*;^ 7 it- 
J CM 3 0 9 5**©nhU;Vt t?S3-H"r*ORFSr^^ 

5X5 h : ppt-db i\z. mmms 6x«s 7 Kxmmvrc.mmmxnm'c 

1 0 n gGDpPT — DB 1 i UT 2 II® P C Rg^&fro fee PCR 

(B2^JS©1B^J#-^ 10 7 \zm^^M) 5 0 pmo 1 "^tf:£*5 0/iL 

mmz*y h\zfe,m<D&mz&z>) x. m$t& o st) 1 5#- 

U>^(55 < C) 3 0#-#ftS^ (7 2X:) 2#r*i<2#^£2 5iM^;Hio 

Jlt-^Ci^ffofCo PCR^2H MUT4^M^- (SS^©@B^J#-^ 
1 0 81C@3^J^IB«) SD^ll (IB^©SS^iJ#^l 0 9HI2 

mzmwo 5 0 pmo i^^»5 omloi cm^«^^ H-iam©^ 

7^7. 5 F&WRU RNa s eA&3 0 At gin*.T3 7 < Ct?lB#F^ 
DNA*»8b, *fc*|«Jfcl. 0 Atg/At 1 i^5«fc5CTE^}§^tfc 
A=&fflV^c^Tt^>'SC«koTiSiH^^Mbfc, 
bT> «>^-H7*;l/x^T 9 JCM3 0 9 5**O-hU;H:H 



200 



WO 2004/056990 



# 




PCT/JP2003/016014 



[^12 4] 



































No. 4 1 


a- 7 1#@ 


A r g 


H i s 


C g t 


cat 



bum* 9 2 ] &$mmmn& vrc^mmx ( 5 ) 

HJfi^J8 3 ICTMT 1 0 8 2 2 £ D iMttbfcS'a. — F/ fc^xW 7 it— ^7 
^ J CM 3 0 9 5 6*©nhU;Vb g*3-Pf SORFS^ 

H : p PT-DB 1 \Z, mm 8 6X«8 7 lCTifcffibfc^^*A^«n? 

1 0 n g(DpPT-DBl ^iItbT2ii®P CRMjft£fTofco PCR 
(iB^J«0@H3?iJ#^ 10 7 KBH^JSrlBlD 5 0 pmo 1 ^tr£*5 0/iL 

ij>y (5 5t) 3 0fJ>-#£RJfc (7 2*C) 2#M©£#* 2 5lM#;Hftt> 

t> fro fc. PCRKft:2H MUT4^-7- (E^J*©E^J#-^ 
1 0 8l:S5!l*a3i) Ml 3^M7-RV aEBJ*©E*»*l 0 9 icSB 
^IJSBBIR) 5 0 pmo l^tf£*5 0 nl.<D% mM*$-v h\Z.ftffi,<D$i 

:/5X 5 F*P84U RNa s e A£3 0 At gjjn^.T3 7X:T1^ 
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. &V>T, AB Iti©>'-J'X>v'>^y h^-h^X>ij-3 7 3 

^©«s*v »enfc^»iEift#:©^rr*^7^5 p pt-db i 
tib<z> (^125) ki, #&tifc^Kiiesi#©##t3Eattff • T^ymsB^j 

* 

mi 2 5] 







75 JWM 




ISSUED 




No. 42 


a- 1 4 8#@ 


G 1 y 


Asp 


ggc 


g a c 



[hsb#J9 3] *ag#*«#&BWtufcasa#A (6)' 

H»!l8 3 IdTMT 1 0 8 2 2 J; t)iSU&'>a - F / *JVt^ 7 If— ^7 
49 J CM 3 0 9 5ft*©=hUJVt H5^-^3-Ht*ORFSttI^ 
9 X ^ F : pPT-DBlC, HJS^ 8 6 Xtt 8 7 fcT&ffi Xstz&gMXMW? 

10ng©pPT-DBl &ffiM£\sT 2iiCDP CRSJ&£fr ofco PCR 
R&ltt, @3^m©@S^J#^- 1 1 5IBtt0^7-rv-RrA41 3y7-f7-M4 
(BB^ISOE^I*-^ 10 7 KSB#l*fBflfc) 5 0 pmo 1 ^tf£»5 0/iL 

(fclfctt** b\Z&m<D&mz&%) T\ (9 8*C) 1 5# • 

U>^(55'C) 3 0 8>-#«RJfc (7 2<C) 2^H©*fr*2 5^ ^;HID 
MT*^J;Dffofeo PCRK^2H MUT4:/5KV- (i3^J^cD|B^I#-^ 
1 0 8fcEB#l&IBtt) RlAll 3y7-f"7-RV (IB^m©BB^I#-% 1 0 9 KlIB 
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?»J£IB*fc) 5 0 pmo 1 ^fcf:£*5 tig&Mtt&y HcfE^OD^ 

^e>M^775 F£SR«U RN a s e A£r3 0 At gin*.T3 yCTfll^lBI 
o a*V>T* AB I tl©i/-^X>»^>y htt-h^>-^X>it-3 7 3 

f nfeMfei#ot t § y 7 x 5 Fte> pPT-DBitM 

LT, 5/ a— it— ^y-i 7 JCM3 0 9 5fi*O-hUJH:H 

tie© (^126) id, %*>nr£MnfcWkfc<D& j f%L&.g i m]ft • r^ymiB^j 

K12 6] 















^S^Ainf 






&£iSA& 


No. 4 2a 


a- 1 8 8#S 


Th r 


G 1 y 


a c c 


g g c 



£U6098 3 tTMT 1 0 8 2 2 J; Dl8l/fc*>a- H J fi)VrA T it— ^E^ 
^ J CM 3 0 9 5S5fe©XhU;i/t F^ — F-rSORF^tr^ 
775 H : pPT-DBlt, IHJSM8 6Xtt8 7ttftHil/fcfIMWe 
&3 ait^^Ln^ h©T5/^I5?!l F P©2 0 4#@©V a 1 W75yiCf 

irr&&©^JI#A£ifcbfco 

10ng©pPT-DBl &»S£bT25fi3g©PCRKJ££ffo;fc. PCR 
1 @H^©@B^iJ#^ 116 IBife©^^^ "7— 1 3 7°7-1 , T-M 4 
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($Bffl&<0¥Bffl&^ 10 7 KLmWb&W 5 0 pmo 1 ^th£*5 0 u L 

<Dm wma*y h\mm<D&mz&z) mm ost) 1 5# • 7^- 

U^CSSt;) 3 0 U> • ( 7 2 *C) 2»IBI©*ft* 2 51M ZDVmV 

Bfrofc. PCRRJS2«> MUT4^V- (iE^©iH^J#^ 
1 0 8 fc6B?i]&!B*t) 1 3 ^-f^RV (E^©gB^J#-^ 1 0 9 KS 

#l&fB«) 5 0 pmo l^t?£»5 («a^«^y FfclflBtt©* 

#££5) T?, PCR^JSl tra«©tftfP^«kt)ff'3fc. 

^^.^^7X5 h'^ilt, RN a s e AS 3 0 m gjJIJTlT 3 7*01? lUff*! 
o $cV>T, AB I^tMCD->-^X>'»^^ ht.*— Fv— #X>tf— 3 7 3 

bT< .> a -|*v*;Pf^ T -9— 7 JCM3 0 9 5A*O=hU;VtF 
9^-i?©aU-^a-y hODT^ym@2^J4'©2 0 4#B©r 5 Ft* 

■ 

TIE© (gl 2 7) K:, #&nfc^fMEtft#©#^^aES«5BFf • 75 7 miH^J 
[S12 7] 











« 




No. 4 3 


a-20 4#g 


Va 1 


Arg 


g t c 


c g c 


No. 44 


o-20 4#g 


Va 1 


L y s 


g t c 


a a a 


No. 4 5 


a-2 0 4#B 


Va 1 


T r p 


g t c 


t g g 


No. 4 6 o— 2 0 4#@ 


Va 1 


Thr 


g t c 


a c c 



9 5 ] &&mmm.% & e w t u fc&mmx ( 8 > 
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HJS#j|8 3 \ZXMT 1 0 8 2 2 «fc VMM^tzi/ a.— Y JtDV'fj T it— ^E^ 
^9 J CM 3 0 9 5*5fc©xHJ;l/fcF^— ^□-HtSORF^^ 
H : pPT-DBllC, ^l«J8 6 Xte8 7 £Tttffibfc^^A^tfrTf 

$>&/31t:/:ixy h©T^y^ia^J4 J ^l 0#@©Th r &{&<D7 ^ ; m\zM.m 

1 OngOpPT-DB 1 ^HI t IT 2 ii® P C RM^ft o fee PCR 

(MM^m^mn 107 ke^jsier) 5 0 pmo 1 ^-t^ss owl 

©5£ (Mffl&?v MtfE*©*frfc**> Tf, NMEtt (9 8<C) 1 58>- 7x- 

5g-r?Kl«fc0ffofc. PCR^2H MUT4^7-f7- «3^Jl0fi^ 
1 0 8 lC@H^J^I2m) (KW*©K#»*1 0 9 KE 

?ll&BB«) 5 0 pmo 1 ^tf:£»5 0 mL©^ (l&jfcfcMry M3E<fc©& 

#fc«fcS) T> PCRR«l^RI»©iftt^KlJ:Dffofc. 

fr^S^^^S RN a s e A£3 0 At gJn*.T3 7tT?lifl 

0 ggViT, AB I tS0'>- #X>~»^3ry ht^-h'>— ^X>U— 3 7 3 

*©*sm> #e»n^Ktem#©^-r^>^^^ p pt-db i tjt« 

UT> s/ a -H;MT>f7 It— ^-f^ J CM 3 0 9 5 ft*©- h U H 
7^—- fe*©j81t^X^ h©75 /MSS^© 1 0Sl©75yt2:3-Ht5 

TfB© (SI 2 8) fc, #6nfc»Wafe»©»#i:**tt^f •75y«EW 

©^b • &SE^J©^fc£©^j&£^T. 
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L&l 2 8] 















No. 4 7 


/3-1 0#S 


Th r 


Asp 


a c c 


g a c 


No. 4 8 


£-1 0#S 


Th r 


G 1 u 


a c c 


g a a 


No. 4 9 


j5-10Si 


Th r 


T r p 


a c c 


t g g 


No. 5 0 


/3 - 1 o#e 


Th r 


G 1 y 


a c c 


g g c 


No. 5 1 


0-1 0#B 


Th r 


Ty r 


a c c 


t a c 


No. 5 2 


/3 — 1 0#g 


Th r 


C y s 


a c c 


t g c 



9 6] Qkxm^iw £ a m t l tcmmmx ( 9 > 

^«J8 3 fcTMT 1 0 8 2 2 <fc Olitfcv'a- H J tl)Vr4 X ^-^7 
^7 J CM 3 0 9 5Et35fe<£>- h U^b F^-if&3- F^&OR F£#tr:/ 

pPT-DB ltd, HSS0iJ8 6X^8 7 fcTJflffibfc^Si&AfilWT 

1 0 ng®pPT-DB 1 ^MibT2S^©PCRSJ^§ff ofeo PCR 

(E?!l»©E?rj##.l 0 7 fcSB^J^IBit) 5 0 pmo 1 ^^»5 0/iL 

<Dm Gfiflfett^y M£lBft(£>^#lc:<fc3) 7?, ft»|£ (9 8t:) 15H>- X—— 
(5 5t) 3 0 fi> • ( 7 2 "C) 2 ftf&OtkW* 2 5+Nf ^;W»D 

jg-rVldcfcDffofco PCRK^2H MUT47 p 7-f , 7- (S3^©@B?iJ#-^ 
10 8 fcE^SfBB) RtfM <E#IS©E#1#^ 1 0 9 (C@2 

?U£i5ffc) 5 0 pmo 1 #t?£M5 0 juL©^ GfcfifeRMry Hcfetc©^ 



206 



WO 2004/056990 PCT/JP2003/016014 



„ m^X, AB HmOis— &3L>z/>if*ry b b ^-^X>U— 3 7 3 

tt, ->a-hVMf^7 f- : E7^7 J CM 3 0 9 5 fi3&£>— b U JVt: H 

Ti2<5D (ii2 9) \z, n^nr^mnmmi^<Dmntm.m^ • tsswsbm 

[Hi 2 9] 









* 






No. 5 3 


0-3 2#@ 


Va 1 


G 1 y 


g t c 


ggc 



QHtt^9 7] afe3E»*ai#*awtLfc^a#A u o) 

MMMS 3KTMT l 0 8 2 2 .kDilbfcv'a- Y-JfDVrJT it— ^E^ 
^ J CM 3 0 9 5 &5fe<Z>- b lUVb K^*— *3— Kf^>OR F Sr^t^ 
7X5 F : pPT-DBl^ ^»J8 6X«8 7 tTiffitfc^ItXIWT* 

1 0ng©pPT-DB 1 SiS t bT 2 tl© P C RKiSSIf o fe. PCR 

busi\z* m^mom^mm 1 9bb<r©^<*7— r^mi 3^^-144 

(E^S©BB#l#-£ 1 0 7 \zmn&9£Wd 5 0 pmo 1 ^fr:£*5 0 /zL 

U>^(55t:) 3 0 # • #SJ£J£ ( 7 2 *C) 2#|W©£fM&2 5lM£;MiD 
jg"T*K:«fc»3fTofc. PCR&J&2te, MUT4^M7- (@a^!l^©iB^I## 
1 0 8 £IE?U£fE«&) Ml (@3^JS©l3^J#-t 1 0 9 fdiB 

?0£fBic) 5 0 pmo l^tT^»5 0 /iL©^ (IU&te3ry bfclB«©* 
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sm* nuns 9 tmmfcWitt&ft^xm&vj&nifcmt&nfeo 

#^6M^7^^ Hft»l»U RNa s e AS 3 0 n gJn*.T3 7ttll^ 
„ |ffiV>T, AB I ti©^X>'»^y ht^-h">-^X>it-3 7 3 
VXs i/^-Y J*)YT4r y—^yj? J CM3 0 9 5fi*©XhU^tH 

if^jS-y-^n.— ^ h<z)y^yMiS^J p f , ^3 3#@<e>t^/^£3— 

§ mssa^J ^^jb b >b <zre & & *j&*PJ 93 b . 

mi 3 o] 











^H3£A«a 


^H*SIA*& 


No. 5 3a 


3—3 3#S 


A 1 a 


Va 1 


g c g 


g t g 


No. 5 3b 


/3- 3 3#@ 


A 1 a 


Me t 


g c g 


a t g 



[nii^j 9 8 ] &Mmmm.n & s w t b jtassa* a (id 

3 CTMT 1 0 8 2 2 <£ OWStbfc^a— H 7 %)Vf-i 7 Vr—tt 
^ J CM 3 0 9 5ft*©nhU;Hil<9^-1f*=l-H , r*ORFS-&tty 

pPT-DBlfc, 7 fcT&ffibfcgSfcASftn? 

-r^^>©^^ASJSbfeo 

1 0 ng©pPT-DBl ^MibT2@^©PCRS:jSSffofCo PCR 
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(m&mom&m^ 107 \zmm*mm.) 5 0 pmo 1 ^tr-tAs 0 u l 

U^^CSSX:) 3 0#-#Ml5 (7 2*0 2ftm<D0kft%: 2 51M ^;M§«3 

1 0 8 &C@a?iJ£fE*!c) RtfM 1 3 ^7^"7-RV (lB^(D@a^J#-^ 1 0 9 \zm 
?U£fE^) 5 0 pmo l^fr:£*5 0 mL(D^ OSUKte^ry hlZfEM<D$k 

^ea-^^^X^ F&MMV, RNa s e A£3 0 p. gMT3 7fei^ 

fitfibfe^, 7i; -)m u n^;WAttffi^x^ / -;W£|g££ o 

, mv^t, ab \^m.<r>^~-V5-y*yy?*v ht-*- h->-#x>i*— 3 7 3 

#f>MSfeI#©tt§^7X$Hfl pPT-DB 1 
LT, v'a-H/^^T'fT ^£"7^ ^ JCM3 0 9 5ft*<D-h'J^kH 
H<Z>PV73-—y bCD7^SMffiWP<Z>3 7 f@075 /ll^n- Ft" 3 

mi 3 1] 















No. 5 4 


0-3 7#@ 


Ph e 


Th r 


t t c 


a c c 


No. 5 5 


0-3 7#@ 


Ph e 


A 1 a 


t t c 


g c c 


No. 5 6 


0-3 7#1 


Phe 


Leu 


t t c 


etc 


No. 5 7 


0-3 7#1 


P h e 


lie 


t t c 


ate 


No. 5 8 


0-3 7#a 


Phe 


Va 1 


t t c 


g t c 
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mmm9 9] ^mmmn^mmtvrc^mx (12) 

mmms 3i;:tmt 1 0 8 2 2«fcDi«bfci/zt-hv#;i'5V 7 v—^? 

4? J CM 3 0 9 5**©-hU;Vt F7^-^*3-H-r*ORFS-&try 
7X5 H : pPT-DBlH, gljfeftl 8 6XS8 7 KTfl&mbfc^MSIf A^tfJI? 

lOng0pPT-DBl ^mMtLX 2li©P CR£JiS£:fxofco PCR 

jRj&iKk e#i*©e?ii##i 2 1 mm<D^9^ -?-$lz$m 1 3^7^-7-114 

OERI&flDEW*-* 1 0 7 m@B?!)£fE*!c) 5 0 pmo 1 0/iL 

McE*©*frte«k*) T, (9 8«C) 1 5#- 7-- 

U>^(55 < C) 3 0 fJ> • 4*fiEJfc (7 2<C) 2»M$2 5^^JH0 
jg-TVtCckOfr^fco PCRR^2H MUT4^7-f7- (E^©E^J#^ 
10 8 teE#l&IB*) RtfM 1 3 ^M^-RV (E^moE^H**! 1 0 9 IdE 
&l&§dM) 5 0 pmo 1 ^t?£S5 0 /iLOl GiU5fcte:3ry HdfBifc©^ 

mz&%>) T, PCR5JS1 iHJ#l©t!fef^fcJ:t)ffofc. 

fcfrb&X'J'^X^ FSWttU RNa s e A£3 0 //. gjJD^.T3 7<C-eiB#F^ 
o I^V^T, AB iaSt©-'>— ^X>^>^y btt-h'>-^X>^3 7 3 

^<d^m. nzntzMmmm-o^cTZ'??^ p pt-db i ^jt^ 

ifCDjSU-^rLriy h(E>75 y^E^J4'04 Of ao75y^3-Hti> 

TIB© (t 132) m%nt£Mwmmk(o&^ • r^/mE^i 
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K13 2] 



#•*§• 




75 /KB 








No. 5 8a 


J3-4 0#B 


Th r 


Va 1 


a c g 


g t g 


No. 5 8b 


0-4 0#g 


Th r 


Leu 


a c g 


c t g 


No. 5 8c 


js-4 o#s 


Th r 


I 1 e 


a c g 


a t t 



t 



mmmi o o] &mmmmn&B&}£vr£^gMA a 3) 

^JSM8 3£TMT 1 0 8 2 2&r>mMVfrzs*.-}z/*)V7 £ jT ^—=£7 
47 J CM 3 0 9 5ft5f$<D^hU;Vk if^n— HtSOR F£^fr:/ 

7X5 F : p PT-DBl^ UligM 8 6XH8 7 tCTiffil fcIM4AiWT 

» 

lOngCDpPT-DBl ^iSi: LT 2 li© P C RM^^ff o fe, PCR 

(SB^J^iBW-^ 10 7 \zm&l&WM) 5 0 pmo 1 ^tf±*5 0 u L 

U^^CSSt:) 3 0#-#SRJft (7 2<C) 2^1©^#§2 51j-'f^;i/i0 

1 0 8 £S2?iJ£!Sic) ^tXMl (i23«<£>IB?!J#-it 1 0 9 \zm 

?iJ£fE«) 5 0 pmo 1 #tf£»5 0 u L©^ (jSftJ^^y hJClB*©* 

ft*^^^7X5 F£1«KU RNa s e A£3 0 At gtiHTLT 3 7 "CT? 1 B*IHJ 

. MV>T. AB IftM&zs— &X.>i/>tf*y bt*—bi/— ^X>+h— 3 7 3 
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bT> 9yzLr - ^jfi)vf^r v j cm3 o 9 5**©— hu;vkF 

tib© (ii3 3) ic, mbnrcj&nm&foo&nt&mmm • r^smmm 

mi 3 3] 















No. 5 9 




Ph e 


G 1 u 


t t c 


g a a 


No. 6 0 


0-4 i#a 


Ph e 


Th r 


t t c 


a c c 


No. 6 1 


0-4 1#@ 


Ph e 


A 1 a 


t t c 


g c c 


No. 6 2 


0-4 1#B 


Ph e 


Leu 


t t c 


etc 


No. 6 3 


0-4 i#a 


P h e 


I 1 e 


t t c 


ate 


No. 64 


0-4 1#@ 


P h e 


Va 1 


t t c 


g t c 



mmwno i] (h) 

mMM8 3KITMT1 0 8 2 2 <£ Diibfev'a-hV^Jl'T'f 7 1J— ^7 
^ J CM 3 0 9 5**©-hU;i/t H5^Hf*3-Hf«ORF*^ 
7X5 H : pPT-DBlfc, ^«J8 7 ^Ti*ffiUfc^S#XSWt? 

&£/8U-:/3L— y h©7^yM@B^J4 J ©4 6#@©Me t »75;itfft 

1 Ong©pPT-DBl£0IM£LT2@i!©PCRJ&Jft£fTo^ PCR 

(@H^©@H^iJ#-^ 10 7 \zWffl&tR$b) 5 0 pmo 1 ^tf:£S5 OmL 

©m (Mcte^y hfcfEftCDfcfrfcJ:*) MBCtt (9 8^C) 1 5# • 7-- 
(5 5t) 3 0 50> • #SRJiS ( 7 2 -C) 2^f|(D^#S:2 5it^^;HD 
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1 0 8fcBB#l&BB«) RtfMl 3^T-RV (B3^J^O@S^!!## 1 0 9 K@3 
TUSIBiD 5 0 pmo l^tf£*5 0 /xLO^ (HflfiJctt^y hfc|B<fc<D& 

7^ A 5 FftWttU -RNa seA&30/i gJjn^.T3 7tTl^ 
. g^T, AB iai©^-^X»>^7 htt-h^X>t-3 7 3 
bT, ^a-H/Mr^7 ^7^7 J CM3 0 9 5S5fe©nbU;l/t F 

TIE© (gl3 4) K> #snfc^Jt^#a>#^£a2MiBf • 757 miB^J 
[gl 3 4] 







^gSSIAM 








No. 6 5 


0-4 6#@ 


Me t 


G 1 y 


a t g 


g g g 


No. 66 


3-4 6#a 


Me t 


Ty r 


a t g 


t a t 


No. 6 7 


|3-46fl 


Me t 


Leu 


a t g 


c t g 


No. 6 8 


)3-46fS 


Me t 


L y s 


a t g 


a a g 


No. 6 9 


0-4 6#a 


Me t 


| Asp 


a t g 


gat 



immmi o 2] ^#m^#^@wtb^m^A (1 5) 

#I»!I8 3 1CTMT 1 0 8 2 2 J; X>mU\stci/ =l— 7 it— ^7 

^ 7 J CM 3 0 9 5fi*©-hU;Vt £§=1- FfSOR F£-&tf:7 

7X5 H : p PT-DB 1 1£, mmms 6X^87 fcT&ffibfc^^lAIIlft-e 

* 
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1 Ong0pPT-DB l&mm£VT2Wm<DPCRKJfc*ft'DtZo PCR 

(^^©IB^Wf 10 7 WSm&tim 5 0 p m o 1 ^tS±M 5 0 n L 

hfcl3lft©*#KlJ:S) SR^tt (9 8*C) 1 5#- 
U>^(55 , C) 3 0»-#fiS« (7 2^) 2#W©&#& 2 5-*M#;V»0 

1 0 8 £B*l*flBlt) RtfMl CBW*©BW»^1 0 9fcBB 

m*Wm 5 0 pmo l«*fe*5 0/iL©l (tt*tt*y McJBtt©* 

F*W»U RNa s eA^3 0/igMT3 7^1^ 

tib© (si 3 5) \z. #&nfcjw«Mfr©»*«»«Bf • T^ymsB^j 
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[*1 3 5] 















No. 7 0 


J3-48S@ 


Leu 


G 1 y 


C t g 


g g g 


No. 7 1 


3-48SB 


Leu 


A 1 a 


C t g 


g c g 


No. 7 2 


0-4 8#@ 


Leu 


Va 1 


c t g 


g t g 


No. 7 3 


0-4 8#@ 


Leu 


S e r 


c t g 


teg 


No. 7 4 


g-48f g 


Leu 


Thr 


c t g 


a c g 


No. 7 5 


0-4 8#@ 


Leu 


Arg 


c t g 


egg 



io3] &m 



m^^mtvrcmmmx u 6) 

mW8 3JCTMT1 0 8 2 2 «fc0W»bfc">3.- hV*^^ T I*—* 7 
^7 J CM 3 0 9 5 ft *©= h U F?^Hit3 - FtftOR F 
7X5 H: pPT-DBlt, Hfl£#)8 7l:TililUfc^X^W"e 

1 0ng©pPT-DB 1 &mmtVT2Wm<DFCR%.fc&ft-o1to PCR 

jkjs; i \*s wmvwm*** 125 ib«©:/^ ^-RtfM 1 3 y^-r t-m 4 

(E^I*©iB^J## 1 0 7 fcK#l£3B*fe) 5 0 pmo 1 ^£y£»5 0 /xL 

U>^(55<C) 3 0#«#W(7 2t) 2#M<9*#*2 5lM*;WiD 
3gf*K:«kDfTofc. PCR^2H MUT4^^- (B*KS©Kai## 
1 0 8 fcBJUftlBtt) RO^M 1 3 ^-f^-RV (E*«©e*»*l 0 9 WE 

^50pmo l^ty^a5 0jLtLO^ OWB*?' McWt©* 

^^#^^7X5 RNa s eA$3 0 M gifl^-T 3 7*CT 1 ^1 
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*©*Nfc #6nfc»WEJJM*©*f*^X3 Htt. pPT-DB 1 iitlS 
bT ^ ^-H/Jtl^y JCM3 0 9 54*©-h'JJl/kH 

««aeewKi*<hufc'b©T bfc„ 

TIB© (*136) C #6nfc»fW»»©#*t|EattBf -75y|fcE2W 

(D^c ♦ SftSR^J ©&fls £ ©2tJ& £^i"o 

[H13 6] 















No. 7 6 


j3 - 5 1#@ 


Ph e 


A l a 


t t c 


g c c 


No. 7 7 


0-5 1#@ 


Phe 


Va l 


t t c 


g t c 



mmmi o 4] ^mmmmm^^thrcmmmx (17) 

^JSM8 3 tltMT 1 0 8 2 2 < fc0i8l/fcv'a- hV^Jl^T U— ^7 
^7 J CM 3 0 9 5**0=hUJVtH9^-1fS3-H , raORF*TOy 

pPT-DB 1KI> ^£»il8 6Xte8 7 teTjfiffibfc£S#A««n? 

ft^jS-y-^oLny hoT^ymsa^ij^oe i#@©a i a»75yii:ii 

©^M# A £J£ b fee 
1 0 ng0pPT-DBl &mmtVT2Wm<D'PCRfcm&fT'of£o PCR 

(BEFU3S©E#I#*§' 10 7 \zmm*&M) 5 0 pmo 1 ^£J±* 5 0 n L 

©m waa£*y hfcc«©*frfc«fc*) (9 8«c) ■ x-- 

U>y(55 < C) 3 0#-#*K)£ (7 2<C) 2#IH©&#«: 2 5*M 

108 \zmm*^m r^m i 3 ^^t-rv «b#i£©ejri#*§- 1 0 9 \zm 
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?iJ£!Biifc) 5 0 pmo l«f£*5 0 tihom mm**? MdE*©£ 

P^M^7XS F*WMttU RN a s eA*3 0 Mginx.T3 7*Cr IRfM 
„ jj^T, AB ia»©->-f X»>^y htt-h'>-^X>D- 3 7 3 

^^-if(D/31tyn.-^ hooTS/mSB^J't'^e lf@©75/ll$n- S 
TIB© «137) fc, nbtv/tmXtmfc<D**£ttWffi - TSSMSft 

mi 3 7] 















No! 7 7a 


J3-6 1#@ 


Ala 


Va 1 


g c c 


g t c 


No. 7 7b 


3-6 i#a 


A 1 a 


Leu 


g c c 


etc 


No. 7 7c 


0-6 1#@ 


A 1 a 


G 1 y 


g c c 


ggc 


No. 7 7 d 


0-6 1#1 


A 1 a 


S e r 


g c c 


teg 


No. 7 7 e 


0-6 1#@ 


A 1 a 


Th r 


g c c 


a c g 


No. 7 7 f 


0-6 1#B 


A 1 a 


Trp 


g c c 


t g g 

. 1 



mmmi o 5] (1 8) 

^»J8 3 \ZXMT 1 0 8 2 2*DW$4bfe'>3.-Fy*;V'7 f >f 7 1*— ^7 
^7 J CM 3 0 9 5**©=hU^k F?^-«ta-I*t*ORFft«J^ 
H : pPT-DBll:> mmms 6X&8 7f:Tttffll/fcIIiAS«IT 



1 
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10ng®pPT-DBl £#S£UT2S!K©PCRRJ6&fT'=>&. PCR 
Rfcltt. E^©Eai## 1 2 7IB«©^'T^-R^M1 3^7-M4 
(E#I^©E#I#*§' 10 7 KlBB#l£BBtt) 5 0 pmo 1 ^t?:£»5 0/iL 

mmz*y uzmm^mz^) -c\ mm. o 8*o 1 5#- 7-- 

U>y(55 < C) 3 0#-#*EJ6 (72t:) 2»^2 5t<^;HD 

i o 8 \zMn*mm) sasu 1 3 ^mt-rv (kw«©kw»* 1 0 9 \zm 
m&wm> 5 0 P mo usts&ms oul©^ H^iem©^ 

fofr*>&X~7 : y^ H^liU RNaseA^30M gin*-T3 7^1^ 

. gg^T> AB I W>-^X>'»^^ hfcrfr— h^— *X>"*J— 3 7 3 

#6n&»WE»»©*'r*^X5 1 5 tt» pPT-DBl^Jt^ 
bT% J,;,.— F/#;V5*.f 7 ^-f? J CM 3 0 9 5 S5fe©- h U )V\i H 

©^b • ISS^J©fftto^**t. 
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K13 8] 













^H3$A& 


No. 7 8 


/3 — 7 2#@ 


Trp 


Ph e 


t g g 


1 1 1 



Easm o 6] Jstmmmmm^Bmtvft^mmA u 9) 

HiSf!l8 3l:TMTl 0 8 2 2 <£ H J *DVr<< 7 "iJ—^^ 

^ J CM 3 0 9 5ft*©=hU;HiH9^— «3-Pf *ORF*^ 
^5 p : pPT-DBlH, 8 6X^8 7 KTJSffibfcg^lA^WT 

1 0ng©pPT-DB 1 S»Si:UT2a«©PCRR*S*ffofc. PCR 
(SBm©@H^J#^ 10 7 KE^IS©**) 5 0 pmo 1 «r£*5 0/iL 

(««H:*y h\ztzm<D0kmz£z>) Mxe (9 s-o 1 r=- 

U>y(55 e C) 30#-#ftS^(72 < C) 2^MO*#*2 5^^WID 
jg-r*tw«fc0ffofc. PCR^2H MUT4^ , 7- (@H^M©ia^J#^ 
1 0 8£G*i£flS*) StAllS^MT-RV (lB^J^©@a^J## 1 0 9 fc@H 

m&mm) 5 0 pmo i<£tf±*5 o/il©^ h^BB«<z>* 

^«J8 9 tW«l»:JMPSffoT«lfC©»JWaWtE*#*:. R»WE» 
^5^^7X5 FSWSIU RNaseA^30 MginAT3 7"CT?ll^M 

„ jftV>T* AB IttidD'^-^X^^y ht*-h'>-^X>t-3 7 3 
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(*i3 9) fi6nfc»wai*of»t«Jiii • 75/bhe*i 



[S13 9] 















No. 7 8a 


3-11 2#@ 


Lys 


Va 1 


a a g 


g t g 


No. 7 8b 


3-11 2#B 


Ly s 


I 1 e 


a a g 


a t t 



[HlWU 0 7] (2 0) 

£gffi09 8 3 IITMT 1 0 8 2 2«k0iSUc>'a-hV^T^T D—=Ey 
4 7 JCM309 5 &m<D~ HJ JHs P ? * — 3-Ht*ORF ««t ^ 
h ' : pPT-DBll:, ^SS^1J8 6Xte8 7!:Tiffibfc^iA^t 

1 0 n gOpPT-DB 1 S«fItl/T28fi©PCRK«*ffofc. PGR 

mymompmn 107 icSB^j«riB«t) 5 0 pmo 1 sts^ms oml 
©^ GBriEtt^y hfccmo^fricj;*) t> mm ost) 1 5#- m- 

U>y(55 < C) 3 0 (7 2'C) 2#fg<D&#£ 2 5iM fiViO 

3gt"*fc«fc0ffofc. PCRM2H MUT4^M^~ (E^J*OE2W#^ 
1 0 8 tcBB^fciem) &^M1 3^7^7-RV «B^J*OE^#^ 1 0 9fcS 

m&mm s o pmo 1 ^tf£*s o nhnm mmt^y b\z%mv>& 

^f»#«^7^5 F*W§4U RN a s e A£ 30m gin^.T 3 7*C*T?1B#IB! 
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o m^X. AB Ift§£(D>'-^X>v'>^3ry h£:*-h~>-#X>1h- 3 7 3 . 
A V^fc ^-f J; o TmSBH^iJ *»afe b fco 

^od^, #e>n^MfeSi^w-r^>^^x5 P pt-db i titts 

UT, ^a-hV^^TI)-^^? J CM 3 0 9 5 &5fctf>X h U )V\l H 
7^— if OD j8 it^n. - >y hOT^yM@3^J4'© 1 1 8f i©75yf§3-Ht 

f & mSSB^iJ fc&fb b *> ©T? & £ VtWK b o 

TIB© (si 40) »snfcmsHB«i#©#^t^stiHif • Taymia^j 

[114 0] 









^gSA& 




^g&A& 


No. 7 9 


/3- 1 1 8#S 


Ph e 


A 1 a 


t t c 


g C C 


No. 8 0 


0-11 8#9 


P h e 


Leu 


t t c 


etc 


No. 8 1 


e-ii 8#a 


Ph e 


I 1 e 


t t c 


ate 


No. 8 2 


J3 — 1 1 8#B 


Ph e 


Va 1 


t t c 


g t c 



mmmi o 8] ^»^#^aw^bfe^s#A (2 n 

Ul»tJ8 3IITMT 1 0 8 2 2 <k DW«bfc'>a- H / tDVy"^ T ^-^7 
^ J CM 3 0 9 5ft*CD— hU;Wt F^^-i?*^— F-rsORF^tr^ 
7XS F : p P T -D B 1 fc, £ttft| 8 6 X\Z 8 7 fcTj*Wbfc£&3BA*W"T? 
&§/3it^an-/ FOOT'S yBfcffi2OT©l 2 7#g©L e u^CDT^y^^ 
«|-r**CD|ES»A«rJfibfe. 

1 0 ng®pPT-DB 1 ^^Si IT 2 il© P C RK^Sff o fco PCR 

(@a^m(D@B^J#-^ 10 7 (dSB^J^fSm) 5 0 pmo 1 5 0/iL 

(aajBK^^ry FfcflB«fc©&#K:<fc£) JSBEtt (9 8t) 15^-7-- 
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5g-r*fc«fct)ffofe. PCRSf&2H MUT4^T- 
1 0 8lcE^iJ^ffim) RUtMl (Sa^cDlBSWt l 0 9KBB 

?!)£fB®) 5 0 pmo 1 ^fr£»5 0 /iLO^ G&fcKMry MclBIR©* 

. HftV>*t\ AB ^X>i^>^y h£*— h->-^X>+h— 3 7 3 

A*JBV^y-<5 ? ^>'^«fcoTia3feE^J&^b^. 

bT> F/#;l,^T U— 9 J CM3 0 9 5**©XhU;HiH 

S14 1] 







75 7^1 


• 






No. 8 3 


0-12 7#@ 


Leu 


Ala 


C t g 


g c g 


No. 84 


0-12 7#B 


Leu 


Va 1 


c t g 


g t g 


No. 8 5 


3-12 7#@ 


Leu 


S e r 


c t g 


teg 



mmmi o 9] fk^mmm^^tvrc^mx (2 2) 

$mmS 3 STMT 1 0 8 2 2«fct5W84bfcS'3.— ^7*^7 it— ^7 
* 9 J CM 3095 S^CDX h U 1*7^-^3- FffcOR F*«r/ 
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1 0 n g (Dp P T — D B 1 ££|M<bLT2a^0PCRKJfc£fTofco PCR 
(MB^©iB^J#€- 10 7 lC@B?iJ£f3fD 5 0 pmo 1 5 0 n L 

(mrttt*yhK:ia«©*#K:J:*) ftftgtt (9 8t) 15#-Tn- 

U>£f (5 5*C) 3 0#-#S^(7 2t) 2ftW<D4kft&2 5m9)mQ 
M-rmz&Qft-ofc. PCRR^2H MUT4^-7- (@B^©@S^iJ#^ 
1 0 8fci3?y&IB«) Ml (BB^m^iBSWt 1 0 9^@3 

?"J£f2«fc) 5 0 pmo 1 ^tf£*5 0 At hom (.mffli*?? h\ztim<D& 

#:^5>#^y^X^ F£W$4b, RN a s e A* 3 0 ju. gJUAT3 7X:i?1B#Pb1 

„ SfcV>T\ AB IttfiO'>-^I>'»^7 ht^— h->— ^X>i5—3 7 3 
ASfflV^^-rx^^JCfcoTmSlB^IS^bfc. 
^•<5D^m, *6ilfc«Mai»0*t«^^3 Htt, pPT-DBl£i£$£ 

bT . y jftyvfA y v—^yj? J cm 3 0 9 5&5fc<z>— MUVtF 

TIB© (S14 2) fc, #6tlfc^«<Kiftfr©##^*S«Bf • T^/miS^J 
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mi 4 2] 



» 




















No. 8 6 


0-14 6#B 


A r g 


G 1 y 


egg 


g g g 



mrnmi i o] ^^^f^swtufc^SA (23) 

mmM8 31CTMT 1 0 8 2 2 £ DSIMbfcv'a.- b* J*1)Vt4 ? V- 
4=7 JCM3095 h U ;>k h* 7 * -if* 

p : pPT-DB 1\Z, mmms 6X»8 7tTttaitfcfSiXlWT 

1 0 ngODpPT-DB 1 &mMtVT 2Wm<D'P CR^^frofc, PCR 
JKJfrlte, @E^E<2i3?iJ#-^ 1 3 2fB«©^^^" : <'-^Ml 3^-7-M4 
(@B^m^@3?!l#-^ 10 7 £iE?iJ£fB*&) 5 0 pmo 1 ^t?:£*5 0 u L 

(5 5t) 3 0 # • (7 2t) 2»n©*#*2 5U-f^;Mtt) 

mtmz&QfT-Dlt. PCRHS2H MUT4^-f > 7- 0en&®E*l#9 

i o 8.\zmmmm) xxmi (bb^j^<d@b^j#-^ i o 9\zm 

?0£f3«c) 5 0 pmo 1 <^t?£*5 0 it (ttJfcfct^ HCfBifc©^ 

^5^^7X5 F&WMftU RN a s eA£3 0 /x gin*.T3 7'CTINpW 

DNA*«WU, «HWfcl. 0itg//i 1 t&6J:5KTE»«lCll»S*fc 
. ggV>T> AB Itfc«©5/— ^X>S/>^V hi^— h->-i7X>it-3 7 3 

A * ffl ^Tc ^ f& £ o xm&BH^J ^ b fco 

#5n&»Rfei*OttS^7^5 Hit pPT-DBl£Jfcl£ 
UT> ^-^MT^Tii-^^ J CM3 0 9 5S5fe©XhU;i/t H 



224 



WO 2004/056990 



PCT/JP2003/016014 



tib© (^143) fc, #^nfe^Kam#:o#-^i:^M^m • y^y mmm 

[S14 3] 













^JI^A^ 


No. 8 6a 


0-1 50#g 


A 1 a 


S e r 


gcg 


teg 


No, 8 6b 


j3-15 0#g 


A 1 a 

* 


A s n 


g c g 


a a t 



[^Bfiflll 1 1] BfcX»*«#*gW£bfc££2*A (2 4) 
^#S0!I8 3 fcTMT 1 0 8 2 2 «fc Di^^bfev'^.— H Jts)Vr>(7 +J— ^17 
4? J CM 3 0 9 5fe*CD~ FU;Vt H^^— if^n— H-T^ORF^tyy 

1 OngOpPT-DB 1 ££IM£LT2Sii©PCRMJfc£fTo£: 0 PCR 

i it* ffiftmom&m^ 133 ib**©:/^ v— %.z$m 1 3 m 4 

(E?US©IB3?U#-J§- 10 7 tcBB^ISiBm) 5 0 pmo 1 ^tf^*5 0/tL 

(Mjgtl&F-y h\zmm<D0kmz&Z>) Tf, f«tt (9 8t) 1 5#«T— - 
U>^(55'C) 3 0# • (7 2TC) 2^110^2 5D"^^JH.D 

i o sizmm&mwo rzsmi s^^-rv (sb^©ib^j#-^ i o 9 \zm 
m&mm 5 0 pmo 1 ^tr^ss ouLvm mmt^ry hiztmogk 

mz&Z) T, PCRI^l i:R#0»^K:J:t)ffofc. 

^e>#^y^A5 K$iIU RNas e A£3 0 At gin*.T3 7ttlif B 1 
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DNASIRU *HWK11. 0/ig/w 1 t^Si^CTEillM^tfc 
. «V>T, AB Iti®^-^X»>^7 b W-h^X>1f-3 7 3 

^<D%am> mzntcmnmmfcv^-rz??^ p pt-db i twstt 



mi 4 4] 















No. 8 7 


(3-16 0#S 


A r g 


Leu 


egg 


c t g 


No. 8 8 


15-16 o#a 


Arg 


T r p 


egg 


t g g 


No. 8 8a 


0-16 0#@ 


A r g 


Me t 


egg 


a t g 


No. 8 8b 


(3-16 0#B 


Arg 


Cy s 


egg 


t g t 



mmmi 1 2] a«w««»*BWtb&«a»A (25) 

£Jj&H8 3&CTMT1 0 8 2 2 £ OiiiSU&v'i- H J ft)Vf^ 7 ^-^V 

j cm 3 o 9 5**©— hU^bH^^—tfftn-H-rsoRFftfrtr^ 

7 X5 F : pPT-DBl£> ^KIV8 6Xte8 7 fcTttmU^SSA^Wr 

1 0 ngOpPT-DB 1 &ffiM£VT 2WM<DP CRKj££ffofco PCR 
KJKltt, E2fl*W)B3Wf 1 3 4|B*©^7-f^-Rtmi 3 7°M-7-M4 
(@3^©ia^J#-^ 10 7 fclB^ISISW) £3-* 5 0 pmo 1 ^tf£*5 0/xL 
(ttfcRMriy hlclBmcD^mciJ;^) SK^tt (9 8*0 15f -7-- 
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U>^(55 < C) 3 0#-#fi^ (7 2t) 2#M©&#&2 51M*;W«9 
jgWcJ-Dfrofc. P.CRS*2tt, MUT4^-7- 
1 0 8'K:ia?U£fBtt) 0M1 (K^©iB^I##l 0 9 t^lE 

^J&IBtt) .£6-* 5 0 pmo 1 ^tr£*5 OwL©^ hfcE*©* 

fcfr'b&xT'^XS. F£P§SU RN a s eA$3 0 At ginAT3 7^T1B#Fb1 

DNA€il!U SJfcWfcl. 0/ig/<i 1 £fc*«fc3K:TE^fc8#3li'fc 

i^nWWC^-r^y^^SMl pPT-DBl£Jtij& 
bT> ^-hv^^T-fT ^7^7 JCM3 0 9 5ft*©-hU^tH 

TIB© (SI 4 5) id, #&nfc»SWE!fe#©*^££MiEJT • T^/iSS^J 



[SI 4 5] 













>J©S£ffc 


No. 8 8c 


0-16 8#S 


Th r 


a c g 


G 1 u 


gag 



c^usm 1 3] ijfe3EBs*«»&a«itbfcaga«x (2 6) 

^»J8 3KTMT1 0 8 2 2 £ OflSSbfe^rL- ^J%y\rrA 7 V—^? 
j ? J CM 3 0 9 5*-fe©xhij;WtH7^-if^3-H-rS0RF^ty^ 
7X5 H : pPT-DBlK:, ^65008 6Xtt8 7 tCT^ffibfe^SA^WT 



227 



WO 2004/056990 



PCT/JP2003/016014 



lOng0pPT-DBl^StbT2«i©PCRKMffofc. PCR 
(BH^m©@a^l#-^ 1 0 7.ldSB^J&IE«c) 5 0 pmo 1 ^fr£*5 0/iL 

®s mm**? h\zmm>&mz&2>) mxtt o s-o 1 5# • rx- 

U>7*(55<C) 3 0#-#S^(7 2 , C) 2 #Pp1<Z>£#£ 2 5 1M ^ ;W»0 

i o 8\zmm*%2m mmi (@2^j^cd@b^j#-% 1 0 9kna 

?ij£f3*!c) 5 0 pmo 1 ^tf±*5 (S&J&fct^ry H£lB4fc<£>#i 

dna^iu mmm\zi. 0 m g/w 1 t^si^ i:TE»^tfc 

0 J^ViT, AB IftMOz/— ^X>'»^ry ht^-bv—^X^it— 3 7 3 
UT, ->a-hV*J^7 tJ— ^7^9 JCM3 0 9 5S*OZhU;VfH 

K14 6] 



















^^SAtft 




No. 8 8 d 


3-17 1#B 


L y s 


a a g 


A 1 a 


g c g 
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mmmi 1 4] ^mmmmn^m^stvrc^mmx (2 7) 

$mM8 3 KITMT 1 0 8 2 2 £ VmMlsfei/zL— F/ 5DVt4 T U— ^ 
^7 J CM 3 0 9 5ft*©- h'J;Vt: H^^-^^-HtSORF*^^ 
7^5 h* : pPT-DBIC, ^»J8 6X«8 7 fcTfflffib&3££#;Mlt«n? 
feSi3U-yrL-y b©7^ymiB?ll4'©l 7 6t@0Ty rW75;it:^ 
&t"£&©&&iSA&i6b;fc. 

lOngODpPT-DBl $ii t LT 2 SSO P C RK^Siff o fc. PCR 
Rjfclte, SWKI©EW#^1 3 6fBS<©:/^-f &££M1 3 7 , 7'fv-M4 

(E9U*©E?ll#-% 10 7 fcBERI&ISft) £6-* 5 0 pmo 1 frtr£*5 0/iL 

©m oftj«tt^ry hizmmo&mz&z) -c, Mt&tt o sts) 1 5# • x— - 

ij>if (5 51C) 3 0# • #SMJft (7 2^) 2ftm<Dmft&2 5^^7JVU^ 

* 

M-fmiZ&QfT-Dfco PCRJ£j&2teu MUT4^7-f7- (13^I^©iB^J#^- 
10 8 teffi?!l£fB*) Rl^M 1 3 Zfy^iT — RV (BB^©S^J#^ 1 0 9 fcBB 
?"J£fB*D 5 0 pmo 1 f?t&A5 0 jtt L©3S. (Urittt+y McfBic©^ 

#ic«kS) "T, PCRJEJK1 iRHK©afcf^Ki«kDffofc. 

^6M^7^5 RN a s eA$3 0 u gjjn*.T3 7ttl^1 

„ *jfcV>T, AB IftSSI©^— 9X.>5/>>f*y htt-hv"-^X>U-3 7 3 
A £rffl &4 "rtt ^mz «t o TiiaiBW««3t b fc. 

^©asm, nbntdmnuWkWom'tzzfjTs^ ppt-db i £jt$£ 

if © 0-9-^:2.- y hODT^/MSa^JfpCDl 7 6#S©7Syi$:3- FT 
•t^UW^M \zmt b Tz. ©T& W b fc„ 

tib© (si 4 7) ic> tt e>n^Kfe^©#-^t^s@m- T^ym@3^i 
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[S1'4 7] 















No. 8 8 e 


j3- 1 7 6#B 


Ty r 


A 1 a 


t a c 


g c c 


No. 8 8 f 


3—17 6#@ 


Ty r 


Me t 


t a c 


a t g 


No. 8 8 g 


0- i 7 6#a 


Ty r 


Cy s 


t a c 


t g c 


No. 8 8 h 


£-17 6#S 


Ty r 


Th r 


t a c 


a c c 



cinjfrpu 1 5] ^mmmmn^B&atvrz.mmmx (2 8) 

^]5S0!I8 3 \ZXMT 1 0 8 2 2J:0iIUr>a-Hy^f^7 U— ^ 
^7 J CM 3095 &*<D~ h >j;Vt F?*— t*fc3- HtSOR F^tr^ 
7X5h':pPT-DBlH, ^»58 6X«8 7 ttitiitfcf SiAIWT 

10ng©pPT-DBl ^ItbT2SiOPCR^S;ffofc. PCR 

(SH^©@H^J#-^ 10 7 \zmP\*fdM) 5 0 pmo 1 ^ty£*5 0 u. L 

HCfB^cD^l;:^) T> (9 st:) 1 5#- 

U>y (5 5*0 3 0 £!> • (7 2 < C) 2^1®^#&2 5^^JViD 

jg-rWdJ;DfTo^o PCREJS!2H MUT4^7-f .(Sa^SWJt^ 
1 0 8 Kl@3?iJ£f2ift) SLt/Ml 3^"7-RV (@B^m©@33Wt 1 0 9 MIS 
?ij£f2^) 5 0 pmo l^tr£*5 0 ULh(Dm h^lBtfe^^ 

fefrb&ZZfyT,^ F&mWkh, RNa s e A£3 0 u gJn^.T3 7'CeiB#r^ 

o m^X. AB Itt«0'>-^X>'»^y htt-h-y-i'X^a 7 3 



« 
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mznrzmnmmv>m'Tz>'7?xs p pt-db i tjt« 

UT, v-o.~hV#;i^7 J CM 3 0 9 5fi5fe<D-bU;i/t h* 

-r^mS@B^J^«Ufe ©T«& Vfco 

Tib© (ins) (c> #e>n^M^^©#-^^^@^* 

[11 4 8] 















No. 8 9 


3-18 6#@ 


Leu 


G 1 u 


c t g 


gag 


No. 9 0 


3—18 6#@ 


Leu 


Asp 


c t g 


gat 


No. 9 1 


3-18 6#S 


Leu 


L y s 


c t g 


a a g 


No. 9 2 


3-18 6#@ 


Leu 


A r g 


c t g 

1 


egg 


No. 9 3 


3-18 6#@ 


Leu 


A s n 


C t g 


a a c 


No. 9 4 


3-18 6#@ 


Leu 


S e r 


c t g 


teg 


No. 9 5 


3-18 6#@ 


Leu 


G 1 y 


c t g 


g g g 



immmi 1 6] ^Mmmm^umtvrc^mmx (29) 

H«IJ8 3 ICTMT 1 0 8 2 2 J: Dll^Ufc->a.- H /#,M/^ T U— ^7 
J CM 3 0 9 5S*©=hU^kH5^Hf«3-l«t*ORF*^ 
5X5 F : pPT-DBIC, 8 6 Xtt 8 7 fcTjfiffi bfc^S#A^^-e 

lOng0pPT-DBl ^MtUT2@^CQPCRJKJ^Srffofe 0 PCR 
1 fciU ffi^JS©E^J#-^ 13 8 tm.<D^y^( ~?-RZ£M 13^ V— M 4 
(SB^J1©@2^J#-^ 10 7 IcSE^lBifc) 5 0 pmo 1 -gtS^M 5 0 n L 

(ttjfctt*? h^|Bm©^lC«fcS) JRBCtt (9 8t) 15f -7-- 
UV^CSSt:) 3 0# • #S>KJ& (7 2*0 2ftm<D$k4¥&2 5+K #;H§9 
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1 0 8fcE#ISIB*) Ml 3^V-RV CeW*©KR»*l 0 91:1 
m&M6.W0 5 0 pmo 1 &-tS±&5 0 u L£)t£ (m^«^r^ H-fEm©^ 

« 

Wfrib&ZZf?^ RN a s eA§3 0 n gt^X3 7*C*mi$W 

. *fcV>T, AB I Wv'-i'I^^^^ htt-h^X>D-3 7 3 

Tie© (ii4 9) \z, m^ntzmnn^om^t^mmm • 



[S14 9] 













• 


No. 9 6 


0-2 1 7#@ 


Asp 


G 1 y 


g a c 


ggc 


No. 9 6a 


0-2 1 7#B 


Asp 


Va 1 


g a c 


g t c 


No. 9 6b 


0-2 1 7#B 


Asp 


Leu 


g a c 


etc 


No. 9 6c 


0-2 1 7#@ 


Asp 


Me t 


g a c 


a t g 


No. 9 6 d 


0-2 1 7#g 


Asp 


Cy s 


g a c 


t g t 


No. 9 6 e 


0-2 1 7#S 


Asp 


S e r 


g a c 


age 


No. 9 6 f 


0-2 1 7#@ 


Asp 


Th r 


g a c 


ace 


No. 9 6 g 


0-2 1 7#g 


Asp 


H i s 


g a c 


c a c 
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imrnmi 1 7] i^Mmmm^mmtvrzm.mmx (30) 

mmms 3 KTMT l 0 8 2 2«kDWfil/fc*>a-H/*^7 v—^y 
4 s ? J CM 3 0 9 5**CD-hUJVtF^-K*3-Ht50RFft*tJ^ 
7X5 H : p PT-DB 1 \Z, mMM8 7 fcTffifflb&»«A*fcJ"l? 

ft-rs*0£s#A&ji&bfc. 

1 0 n gCDpPT-DB 1 &j*HfcbT23S£OPCRR)£&fTofc. PCR 

i », mn^m^mn 139 ei*©:/^ v— &r£M 1 3 •/^-r ^— m 4 
(SB^©@a^j## 107 \zmn*mw 5 0 pmo 1 ^t?£*5 0 n l 

( 5 5 1C) ' 3 0 f}> • #£RJft (7 2^) 2ftim<Dfkft&2 5y"(&)Vn*) 
jg*r*fc«fc0fTo&. PCRMJ&2te, MUT4^^- (@B^JS©1B^J#-^ 
1 0 8 fc@S?iJ£!B«fc) RtfMl (ffi#l£©ffi#l#^ 1 0 9 iCfB 

#]£fB^) 5 0 pmo l<&tj£*5 0 mL©I6 (lU&te^y MdfB^©^ 

#ic<fc§) -e, pcrkjsi tmu<DWif&z&K>ft6r£o 

^6^^7X5 F£3H§aU RN a s e A£3 0 m gJnA.T3 7tTl^ 

DNA£*i$£b> 0 u g/jLi 1 £&5<fc"5 CTE^IMStfc 

, |*V>T, AB iatt©5/-^X>'»^y ht*- h^-^X>U— 3 7 3 

^©IS*, fc&n&^RteSM*©^*?^;^ p PT-DB 1 £Jt« 
tt, ->a-hV*^7 ^-^7^7 J CM 3 0 9 5 lfi5fe©~ HJ H 

§3H>ttismsiwcysP^©7$;iS3-m3 f>k:*bms 
Tie© (si 50) #6nfc»maft»©#*i:*iittiBf • r^ymmm 
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mi so] 







75 /MS 




ASSISE? 




No. 9 6 h 


3-2 1 8#S 


Cy s 


Me t 


t g c 


a t g 


No. 9 6 i 


u-2i 8#a 


Cy s 


Ser 


t g c 


tec 



5 0 0 mL0/\' v y ;W<tH£ 77^3 lC 4 0 At g /mL <7)fiiS^^-$c ■ -taKfll 
JfeRtfl 0 //. g/mL©ift<b3M;Vh • 1 0 OmKDLBt^ 

J§Jfifcil$»§B&*l 0 0 Aig/mL£fc3<fc5K7>t^U>£^anb£o 

#*©J&ififcgSiS0!l8 4lCtft6nfc»Wai*No. 2 0 0 £^j&£038 8\Z 
T# e> nfc J^KteSI-ftN o. 201 £204 <DWr 5 S3S<Z)^Rte&# * 1 MM 
•f-D&X 5-D<Dt£mz— &&&mMVrzo 3 7t • 13 0 r p mfcT&J 2 0 P3IH 
IJibfeft, ©»«»T*^ 53»'&»li (5 0 0 OGX 1 5#|Bi) fc:«fc»5«- 

K^^saiaufc^^ ras&MHi (sooogxi 5^) K«fc?>#jBSH6 

#?£Sf fei^fc 0 . 1 g ^ 2 0 mL 0 5 0 mM U >t^3 U 7 A*^^ (pH7. 

o) fc#*»i/fc«, iomLx2*«Lfc. tit-ox&mmtmftmv 2 
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[^1 5 1] 





0-4 8#a 

CD 

(&g@B?>J) 




• 
• 

[T ^ U n — h U ^fc&M £ b 


No. 2 0 0 


T r p ( t g g) 


0. 4 1 (10 0%) 


No. 2 0 1 


Ty r (tat) 


0.8 7 (2 11%) 


No. 2 0 2 


Va 1 (g t g) 


0. 7 9 (1 9 2%) 


No. 2 0 3 


Ala (g c g) 


0. 6 7 (1 6 3%) 


No. 2 0 4 


G 1 y (g g g) 


0.8 2 (1 9 8%) 



(2) 

5 0 0 m L (D A' y 7;V#= ^ 7 7 7 3 1 4 0 M g/mL(Dig|» • "bTRftl 
1 O/ig/mLCfifta/^h • -Kmnto&iStS 1 0 0mLOLB«#* 
*&£5 7^W«U 12 11C-2 0^»©t- hi7b-^lCJ:0M«bfeo 
<D&m\z&mmjfi 1 0 0 Mg/mL<h&££5K:7>^>U>£^)nbfco 
#U 0 0Mg/mL^5.t5t7>k!'>U>^JlPUfc, 

&*<Dmmz. pPT-DBlC^OHB 1 0 1 ^^IfetbTf^n^I 
gipo. ot^KS^I8 9^61 1 7fcT#6nfc»JWSft*©^ No. 4 
0, No. 40e> No. 40f, No. 42, No. 42a, No. 43, N 
o. 44, No. 45, No. 46, No. 47, No. 48, No. 49, N 
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O 
O 
O 
O 
O 
O 
O 
O 



50, No. 51, No. 52, No. 5 4, No. 55, No. 56, N 

57, No. 58, No. 5 9, No. 60, No. 61, No. 62, N 

63, No. 64, No. 6 5, No. 66, No. 6.7, No. 6 8, N 

69, No. 70, No. 71, No. 7 2, No. 7 3, No, 7 4, N 

75, No. 76, No. 77, No. 78, No. 79, No. 80, N 

81, No. 82, No. 83, No. 8 4, No. 8 5, No. 87, N 

88, No. 89, No. 9 0, No. 91, No. 92, No. 93, N 

94, no. 9 5<z>tf5 Gmm(Dmmmkfc*imM~f~D&&*<Dmmz-' 
&^Mmmvrco 3 7<c • 13 0 r vm\zxm2 omm^mvrz^ &*<Dmm 
&Tm^M>bftM (5 0 0 ogx 1 5#iw) \z£r>&mmm&fc&ftm\sito 

MSfcCi^HB (5 0 0 0 Gx 1 5ftm) iz&Q &J&Mfc&fo&ftMlsfco 

&mMfe& J fc0. 1 g£2 0mL<D5 OmMU >M#U^A7Ki§$t (pH7. 
0) \Z&XMmvrzfe. 1 0mLX2#£#&bfco toT§f»^S0 2 

©T^'Jnn bU;V£, l&\z\Z**79Vu~hV)V&ffial>X* 2 ox: 
XM^JMzmWLteWZ 1 0^r B 1HJS&$i3rfeo 

* 

a~ b'J )V) <h, fcjfc\z£^X&Cr£±Jfc®X&%1ttJ&'tZ>75. bMb£r#J (T^ 

1 

&mn&Mfcz:t\z, 7% U a - b U ;i^SM£T£aST£f£bfcT£7 ij ;v 

^JVitSrJt^bfe^m, TIHO (^1 5 2) (S15 3) (^15 4) \Zt§?$ 

U&W&1$WL%k1* ntzo 7 2 U n ~ b U JVii * & 2 U D - b u jko^s £ £ Jt 
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[*15 2] 











« 3 
* i 


. 1 
. 1 


No. 0 | 


0. 1 8 9 (1 0 0%) 1 


c o a / 1 A A Q/\ 

o . & y u u u /o^ i 


No. 40 


0.219 (116%) [ 


4 . b b v oD/o^ 


No. 4 0 e | 


0. 2 11 (112%) 


4 . f 1 V O y 7b) 


No. 4 0 f | 


0.206 (109%) 1 


4.87 v. y £» so) 1 


No. 4 2 | 


0. 2 0 0 (1 0 6%) I 


4.97 v »4t&; 


No. 42a] 


0. 2 0 2 (1 0 7%) 


a AO f A Q Q/N 1 


No. 4 3 


1 0.1 8 5 ( 9 8%) 


r- >1 A / -I AO • 

0 . 4 0 V. 1 U & so) 1 


No. 44 


0.1 8 5 ( 9 8%) 


c A A f 1 A O 

5.40 U U / /o; | 


No. 4 5 


0.1 8 7 ( 9 9%) 


j 5, o4 U U 1 Toy | 


No. 46 


I 0. 1 8 5 ( 9 8%) 


5.40 U U is A>) 


No. 4 7 


1 0.181 (96%) 


c c A /I A A OS\ 

5. o U U U 4 /b) 1 


No. 48 


| 0.1 8 7 ( 9 9%) 


1 c o A ( 1 A 1 


No. 4 9 


j 0.208 (110%) 


! A Q 1 ^ Q 1 


No. 5 0 


1 0.198 (105%) 


1 5.0 3 ( 9 5%) | 


No. 5 1 


| 0.1 8 7 ( 9 9%) 


j 5.3 4 (10 1%) | 


No. 5 2 


0.202 (107%) 


4. 9 2 ( 9 3%) 1 


No. 54 


| 0.153 (81%) 


j 6.5 1 (12 3%) 


No. 5 5 


j 0.1 5 9 ( 84%) 


1 6.3 0 (119%) 1 


No. 5 6 


1 0.2 0 4 (1 0 8%) 


1 4.9 2 ( 9 3%) 


No. 5 7 


| 0.1 6 8 ( 8 9%) 


"j 5.9 2 (112%) 
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mi 5 3] 







_ — » _m a m j — ■ | t # V 1 




• 

. I 
• 1 


* ! 


No. 5 8 


/\ 1 r A / O vl OX \ I 

0.159 (84%; 


fi 3 0 (119 %) 1 

O . O V/ \ X X 9 XO/ I 


No. 5 9 


0.183 (97%) | 


A R ( 1 0 3 96) 1 


m. v X*» y-\ 

No. 6 0 


r\ •* r* f\ t O C OX \ 

0.160 ( O D To) j 


fi 9 4 (118 96) 1 


1 No. 6 1 


0.195 (1 0 3%; | 


c i q (97 96) 

D . X O V 5/ • XO / 


1 No. 6 2 


o. 210 (111%; 


A 7 fi ( Q 0 96) " 

ft . 1 U V 57 1/ XO / j 


1 No. 6 3 


0. 198 (105%; 


O 3 ( Q S 96) i 


1 No. 6 4 


0.155 ( 82%) 


A ^ (12 2 96) 


| No. 6 5 


0. 206 (109%; 


A « 7 ( Q 2 96) 

fx • O f \ 57 ^» XO / 


j No. 6 6 


0.180 ( 95%; 


1 K ^ R ( 1 0 B 96) 


| No. 6 7 


0.172 ( 91%; 


1 c o o (1 1 0 96) 

1 O ■ O £i \ X X \J xo / 


| No. 6 8 


0. 399 (211%; 


1 9 A Q ( A 7 96) t 


| No. 6 9 


0. 259 (137%; 


i q o (73 96) 1 

O . O yj \ i o xo / s 


XT r\ 1 O 
| IN O . I U 


0 212 (112%) 


1 4.7 1 ( 8 9%) 


1 No. 7 1 


0. 223 (118%) 


1 4.5 0 ( 8 5%) | 


| No. 7 2 


0. 206 (109%) 


1 4.8 7 ( 92%) | 


1 No. 7 3 


0. 229 (121%) 


| 4.3 9 ( 8 3%) 1 


| No. 7 4 


0. 233 (123%) 


| 4.2 8 (81%) | 


j No. 7 5 


0. 2 0 4 (1 0 8%) 


1 4.9 2 ( 9 3%) | 


1 No. 7 6 


0. 191 (101%) 


j 5.2 4 ( 9 9%) 


| No. 7 7 


0.2 7 1 (142%) 


| 3.7 0 ( 7 0%) 
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mi 5 4] 



No. 7 8 



No. 7 9 



No. 
No. 



8 0 
8 1 



No. 8 2 



No. 8 3 



No. 
No 



8 4 
8 5 



No. 8 7 



No. 8 8 



No. 
No. 



8 9 

9 0 



No. 9 1 



No. 9 2 



No. 9 3 
No. 94 



No. 9 5 



0. 2 6 8 



0.170 



0. 
0. 



18 3 
18 0 



0. 16 4 



0. 17 4 



0. 2 0 8 
0. 16 4 



0.176 



0. 16 6 



0.191 
0. 19 7 



0. 18 7 



0. 18 5 



0.187 
0. 19 3 



0. 18 7 



13 7%) 



9 0%) 



9 7%) 
9 5%) 



8 7%) 



9 2%) 



110%) 
8 7%) 



9 3%) 



8 8%) 



10 1%) 
10 4%) 



9 9%) 



9 8%) 



9 9%) 
10 2%) 



9 9%) 



3.8 6 



5. 8 7 



5. 45 
5.5 6 



6. 0 8 



5.7 7 



4.8 1 
6. 0 8 



5.7 1 



6. 0 3 



5.2 4 
5. 0 8 



5. 34 



5. 40 



5. 34 
5.18 



5. 34 



7 3%) 



111%) 



10 3%) 
10 5%) 



115%) 



10 9%) 



9 1%) 
115%) 



10 8%) 



114%) 



9 9%) 
9 6%) 



10 1%) 



10 2%) 



10 1 

9 8%) 



10 1%) 
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m <d m m 

If I, 1 4 8#@&££2 0 4#@CDT5/M©Mtl^— O^±075/i$i 

-if, 

2. H&SBa?U-:/:3.-y >OT5/mi3^J©6#a, 19f@> 3 8SS, 7 7 
9 0#@, 10 2#@, 10 6f@, 12 6SS, 13 0#i, 1 4 2# 

@, i4 6ts, i8 7#i, i 9 4mmm£2 o 3#g(DX5y^©fa*i#>— 

:5C 1 £ fete 2 ^|B«<DZi hij;VkH7^ — tf . 

4. MIB £ h<DT 57 miB^J© 1 0#g, 3 2fi, 3 7f@, 4 
lfg, 4 6f@, 48#g> 5.1#a, 7 2tl, 1 1 8#S, 12 7#@, 
14 6#@. 16 0#@, 1 8 6#BM?2 1 7 &&<D7 ;M(DpStlfr—0& 

5. tWBi8^3.-*y h©rS/HiB^lOD2 0#@, 2 1#@, 1 0 8#g, 
2 0 0#g^2 1 2#@0DT5/M^>Mn^— ^±©75/ll»75; 

IB T a J <D fft IE T 5 y Mg$M£ff £W ©ffiS * T lfi * «$cf@ © T 

i^^nTv^if i ~ 5 fcistfe©- h u ;v t h ? ^-if. 
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£ v v afi. mmm:(Dm^m^ : 2075 / mpB^j© 1 0 # a , 3 2 # 

3 7f@, 4 1#@, 4 6fl, 4 8f@, 5 If @, 7 2#S, 1 1 8# 
@, 12 7f@, 14 6#g, 16 0#@. 18 6#g^2 17f@®75; 

8. ^|Bi8^a-«y hODT^/m@B?>J©2 0#@, 2 1 0 8#@, 

2 0 0#@&tf2 1 2#a<J5T^/m©Mn^— pEUiors/KsMfi©?^/ 

7 8 fc3B«©~ h U )V t H 7 * — tfo 

10. «WBcrU-^3.ny h©3 6#B, 7 1f@, 14 8#g^2 0 4t@ 
©75; ^(Dfsjn^— T 5 7 BfeWfc© Hfc WIS tlT V* 

9 KlfBifc©— h 'J^kH7^ — if . 

11. WmaV7^~yh<D7$/&S&M<D6&&* 1 9#@, 3 8t@, 7 
7#@, 9 0fS, 10 2#@, l'0 6fg, 12 6SS, 1 3 0#@, 142 

14 6f@, 18 7f@, 19 4fiW2 0 3f@©75/iOW 

lfiJl$SnTV>SW3&E7~l 1 IdfBtfc©— bUJI/t: 

mmr^yWMntf, m^momnm^: i©75/mia?ij©3 6#g, 7 1 
#@, 1 4 8#@^2 o 4#@©75/&©fan;fc— -o&jkd7s.sm&i&v 

14. H5IBT^ymiB^JCD6#@, 19#S, 3 8fl, 7 7#S, 9 0#@ 
, 10 2f@, 10 6fl, 12 6fg, 13 0fg, 14 2f@^ 1 4 6#@ 
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18 7f@, 1 9 4#@Rtf 2 0 3f @075/»©W-^±075 / 

* 

1 6 . E2W3ft©EW»^ 3 (DiMMMno) 10 6#S*»610 8 #S> 2 11 
#@^e>2 1 3#S, 4 4 2#g*6 4 4 4#IRtf6 1 0#B*>&6 1 2#g 

17. KrtBaa6BW©l 6*B^6l"8#a, 5 5#1^6 5 7tB; 112 
.#@^6114#B, 2 2 9f@/&^2 3 1f@, 2 6 8#B*6 2 7 0#l, 
3 0 4fl*»6 3 0 6fB, 3 16#l*»5 3 18fi, 3 7 6#B*^3 7 8 
#@, 3 8 8#S^6 3 9 0tl, 424fS^B42 6#@> 4 3 6fl*6 
43 8#|, 5 5 9#@^6 5 6 1#@, 5 8 0#S^65 8 2#@Rtf6 0 7 

tlTV^It^il 6 jciaiKoate^- 

mmrs.ym.mw. mn&vMWtt •. 2 075 smmmo 1 o#@> 32 

mm. 3 7t@, 4 1#g, 46fS, 4 8f§, 5 7 2#@, 118 

#g, 12 7fS, 14 6fg, 16 0#@, 18 6#BRtf2 17fB075 

19. m^7%jmm(0 2 0#@> 2 1#S, 10 8fl, 2 0 0#BRtf 
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2 1 . IH^J^cD@H^i#-% : 4 3B<fc©ift£f2? , J© 2 8#@j5^3 0#|, 9 4 # 
B^5 9 6fl, 10 9#i^6 111fS> 1 2 1#S^£ 1 2 3#S, 13 
6#@^e.l3 8fS, 14 2f@^6144fl, 151#S*^153fS 
, 2 1 4#a^6 2 1 6#@, 3 5 2f@/d^3 5 4fl, 3 7 9#g/^£3 8 
4 3 6fS*5 4 3 8#l, 4 7 8S@^e>4 8 0fg, 5 5 6#@#> 
£55 8#SM ? 6 4 9#S^e> 6 5 1 #@<Z>M*l#>— OJ^±<0*iSiH^J^fl&© 

2 2. MfB^13^J©5 8#@^C6 0#g, 61fl*^63#@, 322 
3 2 4#@, 5 9 8#g^<S6 0 0#@^6.3 4#@fr£>6 3 6#S 
ODMn^- ^^±^>mS@B^J^©mgi3^J}cM^e^$tlTV^if^2 1 \Z 

CD3 6#S, 7 1#@, 1 4 8#@^2 0 4#§OT^ym©{Sin^— 

To 

2 4. ttffBa-y-^-y h©T5/m@a^iJ©6#g, 1 9#B, 3 8fS, 7 
7#@> 9 0fS, 10 2#@, 10 6#g, 12 6tl, 1 3 0#@; 142 
14 6f@, 187#S, 1 9 4#g^tK2 0 3#a^TS/M^n^ 
--^>J^_h(DT5y^f&©T5/^^JE{CB^$nTV^it^2 3 fclB^CDJt 

&:bnft^i&BTg&> JfA*fe«I'J^^nTV^if^2 3£fc«2 4&£|Bif£ 
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2 6. 1MB a yh<D7S.J WtiGffl — H f Sfce^JP, IB^OSB 

: 3<Dm&WM<Dl 0 6#§^<=>1 O 8#g> 2 l 1#@#>£2 1 3#@ 
, 4 4 2fg^f>44 4#@&^6 1 0#S#>e> 6 1 2#B©WIj&>-tOEU:(D 

ms@B^j^ffi<om^^J^giibT#ens^Ba^J : &W'r-5it^2 3 ^ib^ 

■ 

2 7. MfB*»@B?iJ£> 1 6#@^<E> 1 8#a, 5 5#gj^£5 7#S> 112 
f@^e.H4f|, 2 2 9#g^6 2 3 1fS. 2 6 8#S^B2 7 0S@, 

3 0 4fS^e.3 0 6S@, 3 16#S^e.3 18f@, 3 7 6#@^63 7 8 

3 8 8fg^63 9 0fg, 424#@*^426f S, 43 6#@^e> 

4 3 8tl, 5 5 9fS^&5 6 1#@, 5 8 0#@^S> 5 8 2#g W6 0 7 

2 8. ItTIB £ it^n- >yh©75/ m@3^J^MS^J^©@B^J#-^ : 2©75;i 
E#l"T?&Stt:&B 2 3 — 27 ©Vi*9*n*^SBIK©3fte^. 

29. tats & yh075; m@B^j^> mw&mn : 2075; mss 

?|J£>10#@> 3 2#S> 3 7fg, 4 1fl, 4 6fi, 4 8#@, 5 1#S 
, 7 2#g, 118#@, 12 7#@, 14 6#@, 16 0#i, 1 8 6#@S. 

tX2 i 7#g©T^/mo{Biti^— ~DM±(Dr $ ;n&4&<D7 ;M\z.w&istc 

75 y SfcBEFycfcSBfcfcS 2 3 ~ 2 7 (D^-mfrizmbfrMfc^o 

3 0. MfBiS+l-^ny h<7)T5ymi3^J©2 0#g, 2 1t@, 1 0 8#g 

, 2 o o#ss.tK2 .i 2 # a cd7 5 y t0Mn^-o^±®7 5 y t^i© 7 5 

3 1 . m&fiv??-— y bars. /mmmvm'rzMmrs. snwm&wskft 

■ft:fon&V>ISHTtti& #X*fcttB'JI»$nTVi*«|*S2 9£7£«3 ovists 
3 2. MfBjS U-^J.^ >yh©75; mmm&n - HtSlfif^, IB^McDiB 
3 3. f&fB £ li-^a- yh©75; MiB^iJ^ n - KT SitfcW, 
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mmn: 4fB«c©mS@B^I©2 8#@^6>3 0#B, 9 4f@*^9 6tg, 1 
0 9f@MlHf@> 12 1*B*612 3*B, 136#B*6138 

14 2tS*614 4tl, l"5 1#B*615 3#B, 2 14fB*6 2 
16f@, 3 5 2*S*&3 54»EL 3 7 9fS^3 8lS@, 4 3 6#@ 
*>&4 3 8*B, 47 8fl*648 0#S, 5 5 6#l*6 5 5 8#@R^6 

me»n^s^sa^i^WTsw^ 2 9 ke^©*^. 

3 4. M|BiMSfi*l©5 8#B*>&6 0#S, 6 1#@A^6 3f@> 32 2 
*S*& 3 2 4#@, 5 9 8*3*6 6 0 0*B25:tf 6 3 4*B*6 6 3 6#@ 

oHn ^-oJ^Ji<DmSiB^^©^SiB^tcH^S^$tiTV^IS^3 3 K 

BB*fc©it^5% 

©10#Hk 3 2f 9, 3 7#@> 41f@, 4 6f@, 4 8#S> 5 

7 2SS, I18f@, 12 7fB, 14 6f@> 1 6 Of I, 1 8 6#@Rtf 

3 6. |WBTSymBW©2 0*B, 2 1*B, 1 0 8#@, 2 0 0fS^ 

2 1 2f @©75 / f 0 W-^^±©75 y f ^075 7 ^tl^Ii^ 

3 8. Mf3i8ityrLn>y h©r5yWBW*3-P««WEW*«. B*«© 
@3^iJ#^: 4EtO«MJII©2 8tl*6 3 0tl, 9 4#B*6 9 6#I, 
10 9#B*6111«. 12 1#I*»612 3#B, 13 6*0^513 8 
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14 2tS^614 4#B, 1 5 If 5 3f B, 2 1 4#l^5 

2i6#g, 3 5 2#l*6 3 5 4»l, 3 7 9t@*6 3 8 1tl, 4 3 6# 
g^4 3 8*g, 4 7 8f@*^4 8 0fS> 5 5 6tl*65 5 8#BRtf 

3 9. tttEttafiBW©5 8#S3^6 6 0#B, 6 1#B*56.3fl, 32 2 
tl»6 3 2 4tS, 5 9 8»B*>5 6 0 Of @R^6 3 4f @A^6 3 6#@ 
<D^n^-^^-t»^S@B^J^©mS@2^J^H^«^^nTV^It^3 8 l£ 

gna^j^wrsis^3 5—3 9<DVi-rn^^tB^©jt^?o 

ftB*|03 6*B, 7 1#@> 1 4 8 tlRtf 2 0 4f B©75 y lO«tl*- 

42. MiBa-tJ-^rL-^ h<DT$;mmm<D6&m* i9#s, 3 8#@, 7 

7#@, 9 0fB, 10 2tl. 10 6fB, 12 6fB, 1 3 0#B, 142 
14 6fi, 18 7f@, 1 9 4f BRtf 2 0 3#S075/»OWl*» 

: 3 ©^S2^J*^i"Slt^4 0 \z^m.<DW^o 

3 ©J&SSB^J© 1 0 6fl^610 8#S, 2 1 1#@*^2 1 3#@ 
> 4 4 2f@*^4 4 4fSRtf6 1 0#@fr£6 1 2#B©Wl*>— ^>&-t© 
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4 6. ^muw^ncDi 6#g^e.i 8#b, 5 5#e^6 5 7t@, 112 

* 

f@^6114f@, 2 2 9Sg^e>2 3 1fB, 2 6 8#@^S>2 7 0#@, 

3 0 4f@^&3 0 6fl, 3 1 6#@^e> 3 1 8#@> 37 6f@A^378 
#@, 3 8 8W5 3 9 0#@, 424#g*^426f@, 4 3 6#1^5 
4 3 8S@, 5 5 9#@^e,5 6 5 8 0#@^£ 5 8 2#@ &tf6 0 7 

4 7. 2<D^t B n^leiSB^<0-hU;Vbb*7^— t££3-bf3 

48. MIS— bU^bb^— -ifOof^rL^ •/ b£3— bi'S&fc 1 ?^ SB 
£ij#^t : 3©mXSB^fctelf^l 3-1 7©V^-rn75M^m^5t^T$>^ 

m$zm4 7 \zmm<D7?7>^ bo 

4 9. b u ;v b b * -if© £ -y-y^L^i y b £ n - b-r sM^m sa 

»^4 7 £fcte4 8 (CfBm^^^X^ b% 

50. fflf*®2 3~46<DVi-rn^lCfB«©nbU;l/tF^^-^=i-KT 

7 — 5 0 (DV^tl^^f3ffe©7 p ^7.5 bo 

5 2. 8f^5 1 ^tB«©y^7.^ biC.koT^^^M^bT^f&n 

fc^W^m^o 

5 3. ^bUJVbb^— t£<D£jg:£i£K:43VvT, 

^ bowrs- b b^^-^it^tcs-dx ~ b u )vm y^^-^^m 

5 4 . MIBig*m^^K^m^> «««Rt^E-n e> ©#Lg £> ~ b U ;W b b 
9^— 1f£|gjRTSXg£Hfc^*»:&B5 3 \zmW.0)£M%feo 



247 




WO 2004/056990 PCT/JP2003/016014 



5 5. rihU;i^^*7Kttl*W4»T?-bU^tF9^-if*^S*T»« 

Mf3~ h U ;V t H 9 9 — 1-12© tlfr IdfE^© *> ©T & 3 H 

jfAXttii'JBrr* E£fc«kD» R»*©flHt • SK^Btt • Vm a x • Km 

(a) ^»©zib'j;i/t:h*9^-^tt^ > r^>#^©T5ym@H^J^, @3?iJ 

^©ia^j#^-9 8fam©Taymis^is:t«^m©sa^i#^9 9t2*£©75/m 

(b) 7^>/>b«S^e», BW«©BW#99 8B«©TSyWEW1»© 

9fBm©T^/miH^J4'©3 i#BUS?>J;t> 5 1 #S 7i^77->l:S5 
ifttf 1 1 2#@Uv ? >£9 1 2 7 f @ D< '»CSS««fcffiatS7S 

( C ) #s$nfc75 y iBicDrt© i MPJiJitii^ wAxmm*n?o 

5 7. -MUVfcl^*— £«te**rr*l**fc*^*C, ETF©xgk:<kD«r. 

^©t s y m^S£#£ u # ££ nfcT 5 / Bftjs*©^© i ^m^-ti- 

JfAX^fflit^ Ci: «#*©«& • SKttAtt • Vm a x • Km • 

(d) h >j h 7^-^tt^t?>ii^75 y iia^J^, la^J 

^©@b^ij#^9 8mm<DT^ymmn'SLzmmm<Dmnm^9 9mm<D7^ym 

36-48-71-148-188 • 2 0 4#@JC*BSf 575 /mB^ 12^1 
©iH^iJ#-^9 9fEic©75 ymSB^J^© 10 • 32 • 33 • 37 • 40 • 41 
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• 46 • 48« 51 • 61 • 72 • 112 An • 127 • 146 • 150 • 
160-168-171-176-186-217-21 8.#@^ffi^-r^>T^ 

^©7$ y iBgsswjeu #^^nfcT5 /ife^afcorto i mm^±^s^> 

ffAXttBUIftt"* £ i K * 0 > * 'Vraax-Km-i 

(g) 3fc^t&<D~HJ;Vt: 1*9^— -t?flHtft*f *#*©St<W»jft*. PDB ( 
Protein Data Bank) ##1 I RE|B*£0>- h lUVfc fc?5£*M#iii, 7 

(h) fi^Snfcftfl^fc*^ PDBt^l I RE!E«fe£>nHJ;i'fcF7 
^-1?3£#:#IJ6+©Afll (Chain 1IRE:A) i:*^N*^e)tit2f 1©a'J 

RtfBi (Chain 1IRE:B) fc:|3tf*N*tf>&ac*.T lfS©^'J s> 

j£©75 y Bfc»3fc£#£U ««£Snfc7S 7 1 «3f£*±Kfiifc, 

if xx.mm'rzzuz&K), mmmvm®. • • vma x-Km-i 

(j) ^MO^bU;VkH^^-if^ttS ; t'r^^^5i^5t^. PDB# 

*i i REiamoDnbu^t H7^-ifst#*Ktt, 75ywE*ifc*3v>fc7 

9 -i > y > h *ff 5 «k 5 suw § > 

(k) Jfl3£SnfcSt#:«3iK:afc^€r, P D 1 I R EfE«fc<Z>- h U )VM H 7 
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^±#^ 5 AF^©i5ffl tii^an r 5 y & , 

(m) ±13 1 «$tlfe75 y mBM<Dft<0 1 fiiffi^-tfcSm, ifAXttlJi 

^®75 y m^tsu, #^$nfcT^ ;m&&v>ft<D 1 ^meA±^e^ 

(n) &^m<D~YV)V\i\ z 7*-^Wi^M^%Wm<D&WWk*s PDB# 

(p) ^^nfct ^^Mt^.75 yi^soi^, ^nz&Mir z>m*&m<D 

6 l. n MJ;VkH9*~ ^flH4^-rs»*fc*v^T,- KT©ISI:J;0» 
#AXttBiJR§rr S E £fc J; tK R»*©?gtt • 3£S«FStt • Vm a x • Km • ^ 

(r) ^M©^hU;VkF^^— trflH4*WTS^m©5t^^i^» PDB# 
^1 I RE|B«©-hU;Vbh-7^-i?Si^*fllafi^ 75 yMB*lfc*:*V>fc7 
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> * > h &fr -5 mz cfc d m^-r & > 

(s) ti^$tlfe3i#:^^^^ PDBf^l I REfEf4<D-hl);i/t:F^ 
(A8 9Q) , 16 5#@(^)T^ym-ea&^^;^5>m (Al 6 5E) 
-> (B3 7F) , 4 8#l075;ra§n^f>'> (B48L) (C*BM§T£ 
(t) Al 6 5Eldffi^-r^>T5ym^StB4 8Lt^t§75;t^S«!: 

(Dmmnm.^mmik* d i , as 9Q(:is3ti.75yiiictB4 8L^ 

f -5T^ym^S<h(D«0«ig^1Sgil^d 2, B 3 7 Ftt0St§75yiS 
SiB4 8Ll:ffi^75 /M^£©M0SM^Sgit£d 3 tfflitU d 

i 3 © i ^^^jb^it^T^ /m^g&^jrrs, 

62. (t) (Dun^&rfo (f ) <Dt*5DT^.^M^6 i \zmm<D&g. 

(f ) A 1 6 5 EHffi^T575 /iSSt B 4 8 LI:ffiatS7$ / til 

t<Dmmmm^mmm^ d 1, a 8 9 q nffist s 7 $ y fist b 4 8 l cffi 

^T£75/M^£©ft0MM^ie$t£d 2, B3 7 FMt§75/ll 

BS<hB4 sL^^-r-sTsym^t^s^s^F^ggii^d 3, ai 6 5 

SgiH£d4, A8 9QII^tl>7$ytiSa:B3 7 F\zmH$T%7 2. SBM 
6 3. ^Sfr©-hU;i/t:F^^-if^ttS:Wr^>#^TfB© [A] <h [B 

] <D2mm<D#v^7^F%^z^&&mt?&m$<.m5 6^e>6 2£>fan#>— 

[a] mmmommm^- 9 8 iBmor^ / mmmt 4 0 %^±(D*Bi^'ft£*vr7 

[b] mmompmn 9 9iB^cDT^ym@3^j<h2 5 %^±©ffi^i4^^-rT 
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6 4. [A] CD^U^^Hj&^TIH [C] ©*U^^H"e*D, [B] <Z)# 
U^^F^TfB [D] #U^^HT****»«a:'rail3R3B6 3E«t©* 

[C] Ea»©B3W3' 9 8 lEit<Z>7 5 7 m@2^J, E2W*0E3W» 9 8 ffifc© 

E#k BB?U*CDE^J#-^ 9 8fE*fc(Z>75/Mi2?lIcE>6 • 19 • 38 • 77 • 90 

• 102 - 106 • 126 • 130 - 142 • 146 • 187 • 1.9 4 • 203 

[d] m&m<Dm&mn9 9mm<DTs./ffiMPk @h^j*cd@b^j#^- 9 9|b«c^ 

fB^J, IH^©SB3Wt9 9B3tt<&75/lfcl2?!l©2 0 • 21 • 108 • 200 

• 2 1 2#@<DT 5 yi©'M< 1-D<DT 5 ;l»7 5 /iftfcfSiftbfc 

6 5. [A] ©affU^^FJ&TflE [E] ©tfU ^ff- h'T^ 0 , [B] <D# 
U^T^F^TfE [F] ©5j?U^^FT**¥*#«t*r2»tt^6 3fB«© 

[E] ffi&mOffinWr^l 0 4|H«©mS@3^J<D7 0 4#@^£> 1 3 1 5#@(C 
iot^ORF ^U-T'f>^71/'-A) #3— FT£75/B&E#I 
tffi^575yil@aWe^5i?U^l«, 

[F] @H^m(D@B^I#-^ 1 0 4iB*t©&g@B#l©l#@#>£6 8 OtSfcckoT 
y^Fo 

1 ^If;^ 6 5 fBffc© [E] (D/tfU^^FT&D 
, 10©DU^^F^if^6 5IB^CD [F] ©J^'J^f 

#tS:<hU lo^TOIil:J;0^<Z)75yiiS&#^t, mfetsntcT^ 
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T^^(omn^i^A±.(D^n^mt^^Wj^- (cr ) siia©- 

( e * ) X ^ -f > * > h «^ £ , IE«©I3#I## 9 9 $3M<D7 5 / g£££| 4> 

©48 • 5 i#g{^^t--sT^/m^^#^*r^x 

o 

6 7. [A] ©^U^^H^TfB [G] <D#'J^7 p ^h*T$>^*:&#i5[<i:-r 

6 3 |B*©&ae>SFfe 
[G] T5/MBa^JX 1 CXLC 1 SC 2 X 2 X 3 X 4 X 5 T^$n-5^^^ 

C,}^^^^^^ (CYSTEINE SULFINIC ACID • 3- 
SULFINOALANINE) Stt-feU>ft, C 2 «>-X^-r >X;U7x>m (CYSTEINE 
SULFENIC ACID • S-HYDROXY-CYSTEINE) X x • X 2 • X 3 • X 4 • X 5 ttffijK© 

6 8. X^VtUX X 4 ^hij^h77>, X B ^D'J>T?*m»«t 

6 9. X 2 ^D$/>, X 3 ^7 p DU>Ta5^^#iS[«t-r§H*^6 8fS« 

7 0. X 1 CXLC 1 SC 2 X 2 X 3 X 4 X 5 t^tl5i^tt^lI^ 

ag£bTv>***4#«£*rsai:fcJB6 7^e>6 9 ©fein^— TO«©afi^^fe. 

7 1 . ^MMWnA'Jl/ h^T****^^ 7 0 jE*©3S3fc# 

So 

7 4. §*3fcg7 3fBm©»fc^£^tr^£#ffc£T£:/^X== Ho 



253 



WO 2004/056990 



PCT/JP2003/016014 



v> z>mnw;m&~r & z t \z& o # e>n&*&#ifc t-rzmnfcmfco 

^ t fete £ i£ * IS & <&tr* £ £ 7 5 F fts£4Mttffi2r&. 
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ECORI 



BamHI 




Notl 



Hindlll 
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m2 



EcoRI 
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SEQUENCE LISTING 

<110> MITSUI CHEMICALS, INC. 

<120> A novel ni tri le hydratase 

<130> F000286 

<160> 139 

<210> 1 
<211> 205 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 205 

<223> /organism=' Pseudonocardia thermophila' 
/strain=' JCM3095" 

<220> 
<221> CDS 
<222> 1. . 205 

<223> /gene="nitrile hydratase alpha subunit" 
/product='nitrile hydratase alpha subunit' 

<400> 1 

Met Thr Glu Asn He Leu Arg Lys Ser Asp Glu Glu He Gin Lys Glu 

5 10 15 

1/80 
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He Thr Ala Arg Val Lys Ala Leu Glu Ser Met Leu He Glu Gin Gly 

20 25 30 

He Leu Thr Thr Ser Met He Asp Arg Met Ala Glu He Tyr Glu Asn 
35 40 45 

Glu Val Gly Pro His Leu Gly Ala Lys Val Val Val Lys Ala Trp Thr 
50 55 60 

Asp Pro Glu Phe Lys Lys Arg Leu Leu Ala Asp Gly Thr Glu Ala Cys 
65 70 75 80 

Lys Glu Leu Gly He Gly Gly Leu Gin Gly Glu Asp Met Met Trp Val 

85 90 95 

Glu Asn Thr Asp Glu Val His His Val Val Val Cys Thr Leu Cys Ser 

100 105 HO 

Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Asn Trp Phe Lys Glu 
115 120 125 

Pro Gin Tyr Arg Ser Arg Val Val Arg Glu Pro Arg Gin Leu Leu Lys 
130 135 140 

Glu Glu Phe Gly Phe Glu Val Pro Pro Ser Lys Glu lie Lys Val Trp 
145 150 155 160 

Asp Ser Ser Ser Glu Met Arg Phe Val Val Leu Pro Gin Arg Pro Ala 
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165 



170 



175 



Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Ala Thr Leu Val Thr Arg 

180 185 190 



Glu Ser Met He Gly Val Glu Pro Ala Lys Ala Val Ala 
195 200 205 



<210> 2 
<211> 223 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 223 

<223> /organism=' Pseudonocardia thermophila" 
/strain= JCM3095' 

<220> 
<221> CDS 
<222> 1. . 223 

<223> /gene= nitrile hydratase beta subunit" 
/product^ nitrile hydratase beta subunit" 

<400> 2 

Met Asn Gly Val Tyr Asp Val Gly Gly Thr Asp Gly Leu Gly Pro He 

5 10 15 
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Asn Arg Pro Ala Asp Glu Pro Val Phe Arg Ala Glu Trp Glu Lys Val 

2-0 25 30 

Ala Phe Ala Met Phe Pro Ala Thr Phe Arg Ala Gly Phe Met Gly Leu 
35 40 45 

Asp Glu Phe Arg Phe Gly He Glu Gin Met Asn Pro Ala Glu Tyr Leu 
50 55 60 

Glu Ser Pro Tyr Tyr Trp His Trp He Arg Thr Tyr He His His Gly 
65 70 75 80 

Val Arg Thr Gly Lys lie Asp Leu Glu Glu Leu Glu Arg Arg Thr Gin 

85 90 95 

Tyr Tyr Arg Glu Asn Pro Asp Ala Pro Leu Pro Glu His Glu Gin Lys 

100 105 HO 

Pro Glu Leu He Glu Phe Val Asn Gin Ala Val Tyr Gly Gly Leu Pro 
115 120 125 

Ala Ser Arg Glu Val Asp Arg Pro Pro Lys Phe Lys Glu Gly Asp Val 
130 135 140 

* 

Val Arg Phe Ser Thr Ala Ser Pro Lys Gly His Ala Arg Arg Ala Arg 
145 150 155 160 

Tyr Val Arg Gly Lys Thr Gly Thr Val Val Lys His His Gly Ala Tyr 
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165 170 175 

* * 

He Tyr Pro Asp Thr Ala Gly Asn Gly Leu Gly Glu Cys Pro Glu His 

180 185 190 

Leu Tyr Thr Val Arg Phe Thr Ala Gin Glu Leu Trp Gly Pro Glu Gly 
195 200 205 

Asp Pro Asn Ser Ser Val Tyr Tyr Asp Cys Trp Glu Pro Tyr He Glu 
210 . 215 220 

Leu Val Asp Thr Lys Ala Ala Ala Ala 
225 230 233 



<210> 3 
<211> 618 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..618 

<223> /organism=" Pseudonocardia thermophila" 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1. - 618 
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<223> /gene="nitrile hydratase alpha subunit 

/product^ nitrile hydratase alpha subunit' . 

<400> 3 

atgaccgaga acatcctgcg caagtcggac gaggagatcc agaaggagat cacggcgcgg 60 
gtcaaggccc tggagtcgat gctcatcgaa cagggcatcc tcaccacgtc gatgatcgac 120 
cggatggccg agatctacga gaacgaggtc ggcccgcacc tcggcgcgaa ggtcgtcgtg 180 
aaggcctgga ccgacccgga gttcaagaag cgtctgctcg ccgacggcac cgaggcctgc 240 
aaggagctcg gcatcggcgg cctgcagggc gaggacatga tgtgggtgga gaacaccgac 300 
gaggtccacc acgtcgtcgt gtgcacgc.tc tgctcctgct acccgtggcc ggtgctgggg 360 
ctgccgccga actggttcaa ggagccgcag taccgctccc gcgtggtgcg tgagccccgg 420 
cagctgctca aggaggagtt cggcttcgag gtcccgccga gcaaggagat caaggtctgg 480 
gactccagct ccgagatgcg cttcgtcgtc ctcccgcagc gccccgcggg caccgacggg 540 
tggagcgagg aggagctcgc caccctcgtc acccgcgagt cgatgatcgg cgtcgaaccg 600 
gcgaaggcgg tcgcgtga 618 

<210> 4 
<211> 702 
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<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. .702 

<223> /organisi="Pseudonocardia thermophila" 
/strain="JCM3095" 

<220> 
<221> CDS 
<222> 1..702 

<223> /gene="nitrile hydratase beta subunit" 
/product=* nit rile hydratase beta subunit" 

<400> 4 

atgaacggcg tgtacgacgt cggcggcacc gatgggctgg gcccgatcaa ccggcccgcg 60 
gacgaaccgg tcttccgcgc cgagtgggag aaggtcgcgt tcgcgatgtt cccggcgacg 120 

■ 

ttccgggccg gcttcatggg cctggacgag ttccggttcg gcatcgagca gatgaacccg 180 

gccgagtacc tcgagtcgcc gtactactgg cactggatcc gcacctacat ccaccacggc 240 

gtccgcaccg gcaagatcga tctcgaggag ctggagcgcc gcacgcagta ctaccgggag 300 

aaccccgacg ccccgctgcc cgagcacgag cagaagccgg agttgatcga gttcgtcaac 360 

caggccgtct acggcgggct gcccgcaagc cgggaggtcg accgaccgcc caagttcaag 420 
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gagggcgacg tggtgcggtt ctccaccgcg agcccgaagg gccacgcccg gcgcgcgcgg 480 
tacgtgcgcg gcaagaccgg gacggtggtc aagcaccacg gcgcgtacat ctacccggac 540 

* 

accgccggca acggcctggg cgagtgcccc gagcacctct acaccgtccg cttcacggcc 600 
caggagctgt gggggccgga aggggacccg aactccagcg tctactacga ctgctgggag 660 
ccctacatcg agctcgtcga cacgaaggcg gccgcggcat ga 702 



<210> 5 
<211> 144 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 144 

<223> /organ ism=" Pseudonocardia thermophila' 
/strain=" JCM3095" . 

<220> 
<221> CDS 
<222> 1. . 144 

<223> /gene="gene encoding protein participation in the activation of 
nitrile hydratase" 

/product^ protein participation in the activation of nitrile 
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hydratase" 



<220> 

<221> INT#MET 
<222> 1 



<400> 5 

Met Ser Ala Glu Ala Lys Val Arg Leu Lys His Cys Pro Thr Ala Glu. 
15 10 15 

Asp Arg Ala Ala Ala Asp Ala Leu Leu Ala Gin Leu Pro Gly Gly Asp 

20 25 30 

Arg Ala Leu Asp Arg Gly Phe Asp Glu Pro Trp Gin Leu Arg Ala Phe 
35 40 45 

Ala Leu Ala Val Ala Ala Cys Arg Ala Gly Arg Phe Glu Trp Lys Gin 
50 55 60 

Leu Gin Gin Ala Leu He Ser Ser He Gly Glu Trp Glu Arg Thr His 
65 70 75 80 

Asp Leu Asp Asp Pro Ser Trp Ser Tyr Tyr Glu His Phe Val Ala Ala 

85 90 95 

Leu Glu Ser Val Leu Gly Glu Glu Gly He Val Glu Pro Glu Ala Leu 

100 105 HO 

Asp Glu Arg Thr Ala Glu Val Leu Ala Asn Pro Pro Asn Lys Asp His 
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o 



115 



120 



125 



His Gly Pro His Leu Glu Pro Val Ala Val His Pro Ala Val Arg Ser 
130 135 140 



<210> 6 
<211> 435 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..435 

<223> /organism=' Pseudonocardia thermophila' 
/strain^ JCM3095' 

<220> 
<221> CDS 
<222> 1. . 435 

<223> /gene= gene encoding protein participation in the activation of 

nitrile hydratase' 

/product=" protein participation in the activation of nitrile 

hydratase' 
<220> 

<221> int#codon 
<222> 1. . 3 
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<400> 6 

gtgagcgccg aggcgaaggt ccgcctgaag cactgcccca cggccgagga ccgggcggcg 60 
gccgacgcgc tgctcgcgca gctgcccggc ggcgaccgcg cgctcgaccg cggcttcgac 120 
gagccgtggc agctgcgggc gttcgcgctg gcggtcgcgg cgtgcagggc gggccggttc 180 
gagtggaagc agctgcagca ggcgctgatc tcctcgatcg gggagtggga gcgcacccac 240 
gatctcgacg atccgagctg gtcctactac gagcacttcg tcgccgcgct ggaatccgtg 300 
ctcggcgagg aagggatcgt cgagccggag gcgctggacg agcgcaccgc ggaggtcttg 360 
gccaacccgc cgaacaagga tcaccatgga ccgcatctgg agcccgtcgc ggtccacccg 420 
gccgtgcggt cctga 4 ^5 



<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide to act as a PCR primer 



<400> 7 

aacatcatgc gcaagtcg *° 
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<210> 8 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 8 

gttttcccag tcacgac 17 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 9 

ggccagtgcc tagcttacat 20 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 10 

caggaaacag ctatgac 



<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Seajience 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 11 

aacatcacgc gcaagtcg 

<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 12 
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aacatcgcgc gcaagtcg 



<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 13 

.aacatcgtgc gcaagtcg 

<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 14 

atcacggtgc gggtcaag 



<210> 15 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

■ 

<400> 15 

acgtcgttga tcgaccgg 



<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide to act as a PCR primer 



<400> 16 

gacggctccg aggcctgc 18 



<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

15/80 
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<400> 17 

ctgcaggccg aggacatg 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

i 

<400> 18 

gacgaggccc accacgtc 



<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide to act as a PCR primer 



<400> 19 

cacgtcatcg tgtgcacg 1° 
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<210> 20 

<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 20 

aactggtaca aggagccg 



<210> 21 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 21 

gagccggagt accgctcc 

<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

17/80 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 22 

cggcaggtgc tcaaggag 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 23 

aaggaggact tcggcttc 

* 

<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 24 

gagctcacca ccctcgtc 

18/80 
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<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 25 

cgcgagttga tgatcggc 

■ 

* 

<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
.<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 26 

gcgaaggagg tcgcgtga 

i 

<210> 27 
<211> 18 
<212> DNA 

19/80 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 27 

cggcccgtgg acgaaccg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

t 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 28 

cccgcgaacg aaccggtc 

<210> 29 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 29 

ctgcccgatc acgagcag 

<210> 30 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

<400> 30 . 
ctgcccccgc acgagcag 



<210> 31 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 31 

ctgccctcgc acgagcag 



<210> 32 
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<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 32 

ctgccccggc acgagcag 

<210> 33 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 33 

ctgccctgcc acgagcag 

<210> 34 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

22/80 



WO 2004/056990 



PCT/JP2003/016014 



<223> Oligonucleotide to act as a PCR primer 
<400> 34 

ctgcccctgc acgagcag 

<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 35 

ctgcccacgc acgagcag 

<210> 36 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 36 

ttcacggacc aggagctg 

23/80 
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<210> 37 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 37 

ttcacgatcc aggagctg 

<210> 38 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

> 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 38 

ttcacggtcc aggagctg 

<210> 39 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

24/80 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 39 

ttcacggagc aggagctg 



<210> 40 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

T 

<223> Oligonucleotide to act as a PCR primer 
<400> 40 

ccgaactaca gcgtctac 



<210> 41 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 41 

25/80 
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ctcaccatgt cgatgatc 18 



<210> 42 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 42 

■ 

aagaagcatc tgctcgcc 

<210> 43 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 43 

gagttcgact tcgaggtc 



<210> 44 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 44 

aaggcgcgcg cgtgagcg 

■ 

<210> 45 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

* 

<400> 45 

aaggcgaaag cgtgagcg 

<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 46 

aaggcgtggg cgtgagcg 

<210> 47 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 47 

aaggcgaccg cgtgagcg 

* 

<210> 48 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 48 

ggcggcgacg atgggctg 



28/80 
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<210> 49 
<211> 18 
<212> DNA 

■ 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 49 

ggcggcgaag atgggctg 

<210> 50 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 50 

ggcggctggg atgggctg 

<210> 51 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 51 

» 

ggcggcggcg atgggctg 



<210> 52 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 52 

ggcggctacg atgggctg 

<210> 53 
<2il> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 53 

ggcggctgcg atgggctg 
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<210> 54 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220>. 

<223> Oligonucleotide to act as a PCR primer 

w 

<400> 54 

gagaagggcg cgttcgcg 

<210> 55 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

* 

<400> 55 

gcgatgaccc cggcgacg 

<210> 56 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 56 

gcgatggccc cggcgacg 

■ 

<210> 57 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 57 

gcgatgctcc cggcgacg 

<210> 58 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 



32/80 
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<400> 58 

gcgatgatcc cggcgacg 

<210> 59 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 59 

gcgatggtcc cggcgacg 

* 

<210> 60 
<211> 18 
<212> DNA 

<213> Artificial Seouence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 60 

gcgacggaac gggccggc 



<210> 61 
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<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 61 

gcgacgaccc gggccggc 

<210> 62 
<211> 18 
<212> DNA 

■ 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 62 

gcgacggccc gggccggc 

<210> 63 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

34/80 
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<223> Oligonucleotide to act as a PCR primer 
<400> 63 

gcgacgctcc gggccggc 

<210> 64 
.<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 64 

gcgacgatcc gggccggc 

<210> 65 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

* 

<400> 65 

gcgacggtcc gggccggc 

35/80 
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<210> 66 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 66 

ggcttcgggg gcctggac 

<210> 67 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 67 

ggcttctatg gcctggac 

<210> 68 
<211> 18 
<212> DNA 

<213> Artificial Seauence 



36/80 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 68 

ggcttcctgg gcctggac 

<210> 69 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 69 

ggcttcaagg gcctggac 

<210> 70 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 70 



37/80 
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PCT/JP2003/016014 



ggcttcgatg gcctggac 



<210> 71 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 71 

atgggcgggg acgagttc 

<210> 72 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 72 

atgggcgcgg acgagttc 

<210> 73 
<211> 18 

38/80 
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<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 73 

atgggcgtgg acgagttc 



<210> 74 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 74 

atgggctcgg acgagttc 

<210> 75 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 75 

atgggcacgg acgagttc 

<210> 76 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 76 

atgggccggg acgagttc 

<210> 77 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 77 

gacgaggccc ggttcggc 



40/80 
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<210> 78 

<211> 18 
<212> DNA 

<213> Artificial Seojience 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 78 

gacgagtccc ggttcggc 

<210> 79 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 79 

tggcacttta tccgcacc 

<210> 80 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

41/80 



m 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 80 

atcgaggccg tcaaccag 



<210> 81 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

i 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 81 

atcgagctcg tcaaccag 

<210> 82 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 82 

atcgagctcg tcaaccag 

* 
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<210> 83 

<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> ' 

<223> Oligonucleotide to act as a PCR primer 
<400> 83 

atcgaggtcg tcaaccag 

<210> 84 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 84 

ggcggggcgc ccgcaagc 

<210> 85 
<211> 18 
<212> DNA 



43/80 



WO 2004/056990 



<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 85 

ggcggggtgc ccgcaagc 

<210> 86 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 86 

ggcgggtcgc ccgcaagc 

<210> 87 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 



44/80 
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<400> 87 

gtggtggggt tctccacc 

<210> 88 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 88 

cgcgcgctgt acgtgcgc 

<210> 89 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 89 

cgcgcgtggt acgtgcgc 
<210> 90 

45/80 
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<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 90 

aacggcgagg gcgagtgc 

<210> 91 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 91 

aacggcgatg gcgagtgc 

<210> 92 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

46/80 
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<223> Oligonucleotide to act as a PCR primer 
<400> 92 

aacggcaagg gcgagtgc 

<210> 93 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 93 

aacggccggg gcgagtgc 

<210> 94 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 94 

aacggcaacg gcgagtgc 

47/80 
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<210> 95 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 95 

aacggctcgg gcgagtgc 

<210> 96 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 96 

aacggcgggg gcgagtgc 

<210> 97 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

48/80 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 97 

tactacggct gctgggag 



<210> 98 
<211> 205 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 205 

<223> /organism=' Pseudonocardia thermophila" 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1. . 205 

<223> /gene="nitrile hydratase alpha subunit" 
/product="nitrile hydratase alpha subunit" 

<400> 98 

Met Thr Glu Asn He Leu Arg Lys Ser Asp Glu Glu He Gin Lys Glu 

5 10 15 
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He Thr Ala Arg Val Lys Ala Leu Glu Ser Met Leu He Glu Gin Gly 

20 25 30 

He Leu Thr Thr Ser Met He Asp Arg Met Ala Glu He Tyr Glu Asn 
35 40 45 

Glu Val Gly Pro His Leu Gly Ala Lys Val Val Val Lys Ala Trp Thr 
50 55 60 

Asp Pro Glu Phe Lys Lys Arg Leu Leu Ala Asp Gly Thr Glu Ala Cys 
65 70 75 80 

Lys Glu Leu Gly He Gly Gly Leu Gin Gly Glu Asp Met Met Trp Val 

85 90 95 

Glu Asn Thr Asp Glu Val His His Val Val Val Cys Thr Leu Cys Ser 

100 105 HO 

Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Asn Trp Phe Lys Glu 
115 120 125 

Pro Gin Tyr Arg Ser Arg Val Val Arg Glu Pro Arg Gin Leu Leu Lys 
130 135 140 

Glu Glu Phe Gly. Phe Glu Val Pro Pro Ser Lys Glu He Lys Val Trp 
145 • 150 155 160 

Asp Ser Ser Ser Glu Met Arg Phe Val Val Leu Pro Gin Arg Pro Ala 

165 170 175 
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Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Ala Thr Leu Val Thr Arg 

180 185 190 

i 

Glu Ser Met He Gly Val Glu Pro Ala Lys Ala Val Ala 
195 200 205 



<210> 99 
<211> 223 
<212> PRT 

<213> Pseudonocardia-thermophila 
<220> 

<221> sourse 
<222> 1..223 

<223> /organism^ Pseudonocardia thermophila' 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1. . 223 

<223> /gene=" nitrile hydratase beta subunit' 
/product^ nitrile hydratase beta subunit" 

<400> 99 

Met Asn Gly Val Tyr Asp Val Gly Gly Thr Asp Gly Leu Gly Pro He 

5 10 15 
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Asn Arg Pro Ala Asp Glu Pro Val Phe Arg Ala Glu Trp Glu Lys Val 

20 25 30 



Ala Phe Ala Met Phe Pro Ala Thr Phe Arg Ala Gly Phe Met Gly Leu 
35 40 45 

Asp Glu Phe Arg Phe Gly He Glu Gin Met Asn Pro Ala Glu Tyr Leu 
50 55 60 

Glu Ser Pro Tyr Tyr Trp His Trp lie Arg Thr Tyr He His His. Gly 
65 70 75 80 

Val Arg Thr Gly Lys He Asp Leu Glu Glu Leu Glu Arg Arg Thr Gin 

85 90 95 

Tyr Tyr Arg Glu Asn Pro Asp Ala Pro Leu Pro Glu His Glu Gin Lys 

100 105 HO 

Pro Glu Leu He Glu Phe Val Asn Gin Ala Val Tyr Gly Gly Leu Pro 
115 120 125 

Ala Ser Arg Glu Val Asp Arg Pro Pro Lys Phe Lys Glu Gly Asp Val 
130 135 140 

Val Arg Phe Ser Thr Ala Ser Pro Lys Gly His Ala Arg Arg Ala Arg 
145 150 155 . 160 

Tyr Val Arg Gly Lys Thr Gly Thr Val Val Lys His His Gly Ala Tyr 

165 170 175 
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He Tyr Pro Asp Thr Ala Gly Asn Gly Leu Gly Glu Cys Pro Glu His 

180 185 190 

Leu Tyr Thr Val Arg Phe Thr Ala Gin Glu Leu Trp Gly Pro Glu Gly 
195 200 205 

Asp Pro Asn Ser Ser Val Tyr Tyr Asp Cys Trp Glu Pro Tyr He Glu 
210 215 220 

Leu Val Asp Thr Lys Ala Ala Ala Ala 

i 

225 230 233 



<210> 100 
<211> 618 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 618 

<223> /organism=" Pseudonocardia thermophila* 
/strain='JCM3095" 

<220> 
<221> CDS 
<222> 1..618 

<223> /gene='nitrile hydratase alpha subunit 
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/product^ nitrile hydratase alpha subunif 
<400> 100 

atgaccgaga acatcctgcg caagtcggac gaggagatcc agaaggagat cacggcgcgg 60 
gtcaaggccc tggagtcgat gctcatcgaa cagggcatcc tcaccacgtc gatgatcgac 120 
cggatggccg agatctacga gaacgaggtc ggcccgcacc tcggcgcgaa ggtcgtcgtg 180 
aaggcctgga ccgacccgga gttcaagaag cgtctgctcg ccgacggcac cgaggcctgc 240 
aaggagctcg gcatcggcgg cctgcagggc gaggacatga tgtgggtgga gaacaccgac 300 
gaggtccacc acgtcgtcgt gtgcacgctc tgctcctgct acccgtggcc ggtgctgggg 360 
ctgccgccga actggttcaa ggagccgcag taccgctccc gcgtggtgcg tgagccccgg 420 
cagctgctca aggaggagtt cggcttcgag gtcccgccga gcaaggagat caaggtctgg 480 
gactccagct ccgagatgcg cttcgtcgtc ctcccgcagc gccccgcggg caccgacggg 540 
tggagcgagg aggagctcgc caccctcgtc acccgcgagt cgatgatcgg cgtcgaaccg 600 
gcgaaggcgg tcgcgtga ° 18 

<210> 101 
<211> 702 
<212> DNA 
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<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 702 

<223> /organism='Pseudonocardia thermophila" 
/strain="JCM3095" 

<220> 
<221> CDS 
<222> 1..702 

<223> /gene="nitrile hydratase beta subunit' 
/product="nitrile hydratase beta subunit" 

<400> 101 

atgaacggcg tgtacgacgt cggcggcacc gatgggctgg gcccgatcaa ccggcccgcg 60 
gacgaaccgg tcttccgcgc cgagtgggag aaggtcgcgt tcgcgatgtt cccggcgacg 120 
ttccgggccg gcttcatggg cctggacgag ttccggttcg gcatcgagca gatgaacccg 180 
gccgagtacc tcgagtcgcc gtactactgg cactggatcc gcacctacat ccaccacggc 240 
gtccgcaccg gcaagatcga tctcgaggag ctggagcgcc gcacgcagta ctaccgggag 300 
aaccccgacg ccccgctgcc cgagcacgag cagaagccgg agttgatcga gttcgtcaac 360 
caggccgtct acggcgggct gcccgcaagc cgggaggtcg accgaccgcc caagttcaag 420 
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gagggcgacg tggtgcggtt ctccaccgcg agcccgaagg gccacgcccg gcgcgcgcgg 480 
tacgtgcgcg gcaagaccgg gacggtggtc aagcaccacg gcgcgtacat ctacccggac 540 
accgccggca acggcctggg cgagtgcccc gagcacctct acaccgtccg cttcacggcc 600 
caggagctgt gggggccgga aggggacccg aactccagcg tctactacga ctgctgggag 660 
ccctacatcg agctcgtcga cacgaaggcg gccgcggcat ga 702 



<210> 102 
<211> 144 
<212> PRT 

<213> Pseudonocardia thermophila 



<220> 

<221> sourse 
<222> 1. . 144 

<223> /organ ism= Pseudonocardia thermophila" 
/strain="JCM3095" 



<220> 
<221> CDS 
<222> 1. . 144 

<223> /gene=*gene encoding protein participation in the activation of 

nitrile hydratase' 

/products protein participation in the activation of nitrile 

hydratase' 
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<220> 

<221> INTtMET 
<222> 1 



<400> 102 

Met Ser Ala Glu Ala Lys Val Arg Leu Lys His Cys Pro Thr Ala Glu 
15 10 15 

Asp Arg Ala Ala Ala Asp Ala Leu Leu Ala Gin Leu Pro Gly Gly Asp 

20 25 30 

Arg Ala Leu Asp Arg Gly Phe Asp Glu Pro Trp Gin Leu Arg Ala Phe 
35 40 45 

Ala Leu Ala Val Ala Ala Cys Arg Ala Gly Arg Phe Glu Trp Lys Gin 
50 .55 60 

Leu Gin Gin Ala Leu He Ser Ser He Gly Glu Trp Glu Arg Thr His 
65 70 75 80 

Asp Leu Asp Asp Pro Ser Trp Ser Tyr Tyr Glu His Phe Val Ala Ala 

85 90 95 



Leu Glu Ser Val Leu Gly Glu Glu Gly He Val Glu Pro Glu Ala Leu 

100 105 HO 



Asp Glu Arg Thr Ala Glu Val Leu Ala Asn Pro Pro Asn Lys Asp His 
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115 



120 



125 



His Gly Pro His Leu Glu Pro Val Ala Val His Pro Ala Val Arg Ser 



130 



135 



140 



<210> 103 
<211> 435 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. .435 

<223> /organ ism=" Pseudonocardia thermophila" 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1. . 435 

<223> /gene="gene encoding protein participation in the activation of 

nitrile hydratase" 

/product=" protein participation in the activation of nitrile 

hydratase" 
<220> 

<221> init_codon 
<222> 1. . 3 
<220> 
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<221> g or a 
<222> 1. . 1 



<400> 103 

rtgagcgccg aggcgaaggt ccgcctgaag cactgcccca cggccgagga ccgggcggcg 60 
gccgacgcgc tgctcgcgca gctgcccggc ggcgaccgcg cgctcgaccg cggcttcgac 120 
gagccgtggc agctgcgggc gttcgcgctg gcggtcgcgg cgtgcagggc gggccggttc 180 
gagtggaagc agctgcagca ggcgctgatc tcctcgatcg gggagtggga gcgcacccac 240 
gatctcgacg atccgagctg gtcctactac gagcacttcg tcgccgcgct ggaatccgtg 300 
ctcggcgagg aagggatcgt cgagccggag gcgctggacg agcgcaccgc ggaggtcttg 360 
gccaacccgc cgaacaagga tcaccatgga ccgcatctgg agcccgtcgc ggtccacccg 420 



gccgtgcggt cctga * w 



<210> 1.04 
<211> 1315 
<212> DNA 

<213> Rhodococcus rhodochrous 



<220> 

<221> sourse 
<222> 1. . 1315 
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<223> /organism="Rhodococcus rhodochrous' 
/strain="Jl(FERM BP-1478)" 



<220> 
<221> CDS 
<222> 1. . 690 

<223> /gene=" nitrile hydratase beta subunit 
/product=" nitrile hydratase beta subunit 



<220> 
<221> CDS 
<222> 704.. 1315 

<223> /gene=" nitrile hydratase alpha subunit' 
/product^ nitrile hydratase alpha subunit' 



<400> 104 

atg gat ggt ate cac gac aca ggc ggc atg acc gga tac gga ccg gtc 48 

Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 
15 10 15 



96 



ccc tat cag aag gac gag ccc ttc ttc cac tac gag tgg gag ggt egg 
Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arg 

20 25 30 



acc ctg tea att ctg act tgg atg cat etc aag ggc ata teg tgg tgg 144 
Thr Leu Ser lie Leu Thr Trp Met His Leu Lys Gly lie Ser Trp Trp 
35 40 45 

gac aag teg egg ttc ttc egg gag teg atg ggg aac gaa aac tac gtc 192 
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Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 
50 55 60 

aac gag att cgc aac teg tac tac acc cac tgg ctg agt gcg gca gaa 240 
Asn Glu He Arg Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Glu 
65 70 75 80 



ggt gac aag ate aaa gtg aag agt atg aac ccg ctg gga cac aca egg 
Gly Asp Lys He Lys Val Lys Ser Met Asn Pro Leu Gly His Thr Arg 
145 150 155 160 

tgc ccg aaa tat gtg egg aac aag ate ggg gaa ate gtc gec tac cac 
Cys Pro Lys Tyr Val Arg Asn Lys He Gly Glu He Val Ala Tyr His 
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288 



cgt ate etc gtc gee gac aag ate ate acc gaa gaa gag cga aag cac 
Arg He Leu Val Ala Asp Lys He He Thr Glu Glu Glu Arg Lys His 

85 90 95 



cgt gtg caa gag ate ctt gag ggt egg tac acg gac agg aag ccg teg 336 
Arg Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Lys Pro Ser 

100 105 HO 

egg aag ttc gat ccg gee cag ate gag aag gcg ate gaa egg ctt cac 384 
Arg Lys Phe Asp Pro Ala Gin He Glu Lys Ala He Glu Arg Leu His 
115 120 . 125 

gag ccc cac tec eta gcg ctt cca gga gcg gag ccg agt ttc tct etc 432 
Glu Pro His Ser Leu Ala Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 
130 135 140 



480 



528 
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165 170 175 

ggc tgc cag ate tat ccc gag age age tec gee ggc etc ggc gac gat 
Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 

180 185 190 

i 

cct cgc ccg etc tac acg gtc gcg ttt tec gee cag gaa ctg tgg ggc 
Pro Arg Pro Leu Tyr Thr Val Ala Phe Ser Ala Gin Glu Leu Trp Gly 
195 200 205 

gac gac gga aac ggg aaa gac gta gtg tgc gtc gat etc tgg gaa ccg 
Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 
210 215 220 

tac ctg ate tct gcg tga aaggaatacg ata gtg age gag cac gtc aat 
Tyr Leu He Ser Ala *** Met Ser Glu His Val Asn 

225 229 1 5 

aag tac acg gag tac gag gca cgt acc aag gcg ate gaa acc ttg ctg 
Lys Tyr Thr Glu Tyr Glu Ala Arg Thr Lys Ala He Glu Thr Leu Leu 

10 15 20 

tac gag cga ggg etc ate acg ccc gee gcg gtc gac cga gtc gtt teg 
Tyr Glu Arg Gly Leu He Thr Pro Ala Ala Val Asp Arg Val Val Ser 
25 30 35 

tac tac gag aac gag ate ggc ccg atg ggc ggt gee aag gtc gtg gec 
Tyr Tyr Glu Asn Glu He Gly Pro Met Gly Gly Ala Lys Val Val Ala 
40 45 50 
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aag tec tgg gtg gac cct gag tac cgc aag tgg etc gaa gag gac gcg 912 
Lys Ser Trp Val Asp Pro Glu Tyr Arg Lys Trp Leu Glu Glu Asp Ala 
55 60 65 70 



acg gee gcg atg gcg tea ttg ggc tat gee ggt gag cag gca cac caa 
Thr Ala Ala Met Ala Ser Leu Gly Tyr Ala Gly Glu Gin Ala His Gin 

75 80 85 



960 



att teg gcg gtc ttc aac gac tec caa acg cat cac gtg gtg gtg tgc 
He Ser Ala Val Phe Asn Asp Ser Gin Thr His His Val Val Val Cys 



90 



95 



100 



1008 



act ctg tgt teg tgc tat ccg tgg ccg gtg ctt ggt etc ccg ccc gee 
Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Ala 
105 110 H5 



1056 



tgg tac aag age atg gag tac egg tec cga gtg gta gcg gac cct cgt 
Trp Tyr Lys Ser Met Glu Tyr Arg Ser Arg Val Val Ala Asp. Pro Arg 



120 



125 



130 



1104 



gga gtg etc aag cgc gat ttc ggt ttc gac ate ccc gat gag gtg gag 1152 
Gly Val Leu Lys Arg Asp Phe Gly Phe Asp lie Pro Asp Glu Val Glu 



135 



140 



145 



150 



gtc agg gtt tgg gac age age tec gaa ate cgc tac ate gtc ate ccg 
Val Arg Val Trp Asp Ser Ser Ser Glu lie Arg Tyr He Val He Pro 



155 



160 



165 



1200 
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gaa egg ccg gec ggc acc gac ggt tgg tec gag gag gag ctg acg aag 1248 
Glu Arg Pro Ala Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Thr Lys 

170 175 180 

ctg gtg age egg gac teg atg ate ggt gtc agt aat gcg etc aca ccg 1296 
Leu Val Ser Arg Asp Ser Met He Gly Val Ser Asn Ala Leu Thr Pro 

185 190 195 

cag gaa gtg ate gta tga 1315 
Gin Glu Val He Val *** 
200 203 



<210> 105 
<211> 29 
<212> DNA 

<213> Artificial Seojience 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 105 

ceggaatteg aaaggaatga ggaaatgga 



<210> 106 
<211> 28 
<212> DNA 

<213> Artificial Seojience 
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<220> . 

<223> Oligonucleotide to act as a PCR primer 
<400> 106 

aaaaagtact catacgatca cttcctgc 

<210> 107 
<211> 17 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 107 

gttttcccag tcacgac 

<210> 108 
<211> 20 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 



<400> 108 

ggccagtgcc tagcttacat 
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<210> 109 

<211> 17 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 109 

caggaaacag ctatgac 

<210> 110 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 14. . 16 

<223> Oligonucleotide to act as a PCR primer 
<400> 110 

gggcatatcg tggnnngaca agtcgcggt 
<210> 111 
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<211> 18 

<212> DNA 

<213> Artificial Seauence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 111 

ctcaccnnnt cgatgatc 



<210> 112 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 112 

tacgagnnng aggtcggc 



<210> 113 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 113 

aagaagnnnc tgctcgcc 

<210> 114 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 114 

gagt tenant tcgaggtc 

<210> 115 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 115 

ctcgccnnnc tcgtcact 

■ 

<210> 116 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 116 

aaggcgnnng cgtgagcg 

<210> 117 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 117 

ggcggcnnng atgggctg 

<210> 118 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

« 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as PCR primer 
<400> 118 

gagaagnnng cgttcgcg 

<210> 119 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
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<220> 

<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 119 

aaggtcnnnt tcgcgatg 

<210> 120 

<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 120 

gcgatgnnnc cggcgacg 

<210> 121 
<211> 18 
<212> DNA 

<213> Artificial Seauence 
<220> 

71/80 



WO 2004/056990 



PCT/JP2003/016014 



<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 121 

ccggcgnnnt tccgggcc 



<210> 122 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 122 

gcgacgnnnc gggccggc 

<210> 123 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 



72/80 



# 

WO 2004/056990 



PCT/JP2003/016014 



<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 123 

ggcttcnnng gcctggac 

<210> 124 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 124 

atgggcnnng acgagttc 



<210> 125 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220> 
<22 1> Any 
<222> 7. . 9 
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<223> Oligonucleotide to act as a PCR primer 

» 

<400> 125 

gacgagnnnc ggttcggc 



<210> 126 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 

■ 

<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 126 

aacccgnnng agtacctc 

<210> 127 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
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<400> 127 

tggcacnnna tccgcacc 

<210> 128 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 

4 

<400> 128 

gagcagnnnc cggagttg 

<210> 129 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 



75/80 



# 

WO 2004/056990 



PCT/JP2003/016014 



<400> 129 

atcgagnnng tcaaccag 

<210> 130 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> "l30 

ggcgggnnnc ccgcaagc 



<210> 131 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 131 
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gtggtgnnnt tctccacc 



<210> 132 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 132 

tccaccnnna gcccgaag 



<210> 133 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 133 

cgcgcgnnnt acgtgcgc 
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<210> 134 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 134 

accgggnnug tggtcaag 

<210> 135 
<211> 18 
<212> DNA 

<213> Artificial SeQuence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 135 

gtggtcnnnc accacggc 



78/80 



WO 2004/056990 



* 




PCT/JP2003/0 160 14 



<210> 136 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 136 

ggcgcgnnna tctacccg 

<210> 137 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 137 

aacggcnnng gcgagtgc 
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<210> 138 
<211> 18 
<212> DNA 

<213> Artificial SeQuence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 138 

tactacnnnt gctgggag 



<210> 139 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 139 

tacgacnnnt gggagccc 
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This International Searching Authority found multiple inventions in this international application, as follows: 
. (See extra sheet.) 



1 . r— J As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. j— J As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. QT) No required additional search fees were timely paid by the applicant Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
(See extra sheet.) 



Remark on Protest [^j The additional search fees were accompanied by the applicant's protest 

[ [ No protest accompanied the payment of additional search fees. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/16014 



Continuation of Box No. II of continuation of first sheet (1) 
•Nitrile hydratase per se 

First , the "nitrile hydratases having an a-subunit and a p-subunit 
as set forth in claims 1 to 12 will be discussed. There are presented 
5a-subunit types (i.e., the unsubstituted one, one having substitution 

at the 36-position, one having substitution at the 71-position, 

and one having substitution at the 204-position) and 15 p-subunit types 
(i.e. r the unsubstituted one, one having substitution at the 10-position, 
one having substitution at the 32-position, - - - and one having 
substitution at the 217-position) . That is, there are presented at least 
75 types (5x15) of nitrile hydratases. 

To conclude that these 75 nitrile hydratases comply with the requirement 
of unity of invention, they should be so linked as to form a single general 
inventive concept. In other words, these combinations should have a 
technical relationship involving the same "special technical features". 
The expression "special technical features" shall mean those technical 
features that define a contribution which each of the claimed inventions, 
considered as a whole, makes over "the prior art". (See, if required, 
PCT Rule 13.2.) 

However, "JP 9-275978 A (Mitsui Toatsu Chemicals, Inc.) 1997.10.28" 
(hereinafter referred to as the referential document ) having been publicly 
known before the priority date of the present case reports a plural number 
of "nitrile hydratases having an a-subunit and a p-subunit" having amino 
acid substitutions at different positions from the above-described ones 
and yet substantially sustaining the nitrile hydratase function. Thus, 
it cannot be referred to as a "special technical feature" to merely 
substantially sustain the nitrile hydratase function after substitution. 
The fact that these 75 nitrile hydratases are obtained by a modification 
method not described in the referential document (for example, the 
modification method as set forth in claim 56) cannot be regarded as "a 
special technical feature", unless it can be concluded that these 



substances 



x . e 



the 75 nitriie hydratases cannot be obtained any 
other method' than ' the above modification method. Even though ^ the 
statement in the description of the present case is taken into 
consideration, the presence of any other "special technical feature" 
(for example, such a technical feature that "all" of these 75 nitrile 
hydratases sustain higher activity than the nitrile hydratase reported 
in the referential document) can be neither confirmed nor designated. 

Such being the case, the above-described 75 nitriie hydratases cannot 
be considered as a group of inventions so linked as to form a single 
general inventive concept. 

The same applies to the genes, plasmids, etc. as set forth in claxms 
13 to 55, because of relating to the above-described 75 nitrile hydratases . 



(Continued to next page) 
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" Continuation of Box No. II of continuation o f first sheet (1) 

•Method of modifying enzyme having nitrile hydratase activity 

First, claims 56 to 71 will be discussed. Modification of nitrile 
hydratase per se is reported in the referential document too . In other 
words, a modification method has been. already reported. Therefore, the 
modif icat ion methods as set forth in claims 56 to 71 should have a technical 
relationship involving the same "special technical feature exceeding 
a mere modification method. 

However, the invention as set forth in claim 56 and the invention 
•as set forth in claim 57, for example, differ in sequencial data, etc. 
to be referred in discussing the modification. The same applies to claims 
58 to 71 too . Even though the statement in the description of the present 
case is taken into consideration, the presence of any other special 
technical feature" can be neither confirmed nor designated. 

Such being the case, it is considered that claims 56 to 71 have inventions 
relating to 16 types of modification methods as set forth in claims 56 
to 71, even though dependent claims are taken into consideration. 

The same applies to the modified enzymes, etc. as set forth in claims 
72 to 77 because of being specified as obtained by the 16 modification 
methods as described above. 

•Conclusion , , ... _. , . 

Even though the 75 nitrile hydratases are obtained by modification 
methods that are not described in the referential document (i.e., the 
1 6 inventions relating to the methods of modifying an enzyme having nitrile 
hydratase activity), there is observed no "special technical feature 
between the nitrile hydratases per se and the methods of modifying an 
enzyme having nitrile hydratase activity, unless it can be concluded 
that these "substances", i . e . , the 75 nitrile hydratases cannot be obtained 
any other method than the above modification method. 

Thus, it is concluded that the present case has 91 inventions in total 
including the 75 inventions relating to nitrile hydratases and the 16 
inventions relating to methods of modifying an enzyme having nitrile 

hydratase activity. . ' , 

Since no required additional search fees were timely paid by the 
applicant, the international search report is made exclusively on the 
part of the invention according to claim 1 relating to a nitrile hydratase 
in which the a-subunit "has an amino acid sequence wherein the amino 
acid at the 36-position in SEQ ID N0:1 is substituted by another amino 
acid" and the parts of the inventions according to claims 2 to 6, 1U 
to 17 23 to 34, 41 to 43 and 45 to 55 in which the a-subumt has an 
amino' acid sequence wherein the amino acid at the 36-position in SEQ 
ID NO:l is substituted by another amino acid" or a base sequence 
corresponding thereto. 
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